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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Appllcatloris 
This application claims the benefit of the fllir^ date of U.S. provisional patent 
application serial number 60^12,359. attorney docket number 25791.38, filed on 

5 June 19, 2000, the disclosure of which is Incorporated herein by reference. 

This application is a cohtinuation-iniiart of the following co-pending patent 
applications: (1) U.S. utility patent applicatbn serial no. 09/454,139, attorney docket 
no. 25791.3.02, filed on 12/3/1999, which claimed the benefit of the filing date of 
U.S. provisional patent application no. 60/111,293, attorney doclcet no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utiltty patent application serial no. 09/510.913. attorney 
docket no. 25791.7.02, filed on 2/23/2000, which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. 
utility patent applteatlon serial no. 09/502,350, attomey docket no. 25791.8.02, filed 
on 2/10/2000, whteh claimed the benefit of the filing date of U.S. provistonal 

15 application no. 60/119,611, attomey docket no. 25791.8; (4) U.S. utlRty patent 
applicatkm serial no. 09/440,338, attCMiiey docket no. 25791.9.02, filed on 
11/15/1999, which claimed the benefit of the filing date of U.S. provisk>nal 
appiicatk>n no. 60/108,558, attomey docket no. 25791.9, filed on 11/16.1998; (5) 
U.S. provistonal patent application no. 60/183,546, filed on 2/18/2000; (6) U.S. utility 

20 patent* application no. 09/523.460, attorney docket no. 25791.11.02, filed on 
3/10/2000, which claimed the benefit of the filing date of U.S. proviskxial applicatton 
no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent applicatton no. 09/512,895. 
attorney docket no. 25791. 12.Q2. filed on 2/24/2000, which claimed the benefit of 
the filing dates of U.S. pnovistorial appltoatton no. 60/121,841, attomey docket no. 

25 25791.12, fited on 2/26/1999 and U.S. provistonal application no. 60/154.047. 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility applicatton no. 
09/51 1,941, attomey docket no. 25791.16.02, filed on 2/24/2000. whteh claimed ttie 
benefit of the filing date of U.S. provistonal serial no. 60/121,907, attomey docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946. 

30 attorney docket no. 25791.17.02. filed oh 6/7/2000, whi^ 

filing date of U.S. provisional patent applicatton serial ho. 60/137,998, attomey 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000, which claimed ttie 
benefit of the filing date of U.S. provistonal application no. 60/131,106, attomey 



docket no. 25791.23, filed on 4/26/1999. Applicants tnoorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146,203, attorney docket ho. 25791 .25i Tiled 
5 on 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. pro\nstonal patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney dockcrt no. 25791.36, fHed on 10/12,1999; (15) 
U.S. provisional patent applteation no. 60/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the discbsures of these applteations. 

Background of ttie Inverifloh 
This inverition . relates generally ta wellbore casings, and in particular to 

1 5 wellbore casings that are fonmed using expandable tubular members. 

Conventionally, when a wellbore is created, a nuntber of casings are 
Installed in tiie borehole to prevent collapse of the borehole wall and to prevent 
undesired outRow of drilling fluid into the fbrmaflon or inflow of fluid from the 
fbnmation into tiie borehole^ The borehole is drilled iri intervals whereby a casing 

20 which is to be installed in a lower borehole hitervai is lowered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of tiie lower interval is of smaller diameter ttian the casing of the upper 
Interval. Thus, the casings are in a nested arrangement wtth casing diameters 
decreasing fn downward direction. Cement annull are provMed between tiie outer 

25 surfaces of the casings and the borehole wall to seal the casings from tiie borehole 
wall. As a consequence of ttiis nested anangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 increased drilling rig time is invoived due to required cement pumping, cenoent 
hardening, required equipment changes due to large variations in hole dianneters 
drilled in tiie course of ttie well, and tiie large volume of cuttings drilled and 
removed. 

The present invention is direct to overcoming one or rnore of tiie 
35 limitations of the existing procedures for fbnrningwellbores. 
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Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
mpandable tutnjlar member to a preexisting structure is provided that include^ 
positioning the tubular member and an expansion cone within the preexisting 

5 structure, anchoring the tubular member to the preexisting structure, axially 
displacing the expansbn cone relative to the tubular member by . pulling the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member 

According to another aspect of the present invention, a method of CQupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tutMilar member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansior) cone through the 
tubular member. The tubular member includes: an annular member, including: a 

15 wall thickness that varies less than about 8 %. a hoop yield ^trengtii that varies less 
than about 10 %, imperfections of less than about 8 % of the wall thickness, no 
failure for radial expansions of up to about 30 %, and no necking of the walls of the 
annular member for radial expanstons of up to about 25%. 

According to another aspect of the present Invention, a method of coupling a 

20 tubular member to a preexisting structure is provkted that includes injecting a 
lubricating fluki into the preexisting structure, posittoning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure/and axially displacing tNs expansion cone relative to the 
tubular member by pulling the expansbn cone through the tubular member. 

25 Aoovdlng to another aspect of the present inventk>n, a method of coupling 

an expandable tubular member to a preexisting structure is provided that includes 
posittoning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 

30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connectton for coupling the first tubular 
member to the second tubular member. The threaded connection includes: one or 
more sealing members for siealing the interface between the first and second tubular 

35 members. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandabto tubular memt>er to the preexisting 
5 structure; and axially displacing the expansbn cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process erf: coating 
the threaded portions of the tubular members with a sealant, coupling the threaded 
10 porttons of the tubular niembers and curing the sealant. 

According to another aspect of the present invention, a method of coupling a 
tubular men^r to a preexisting structure is provided that includes pQsittoning the 
tubular member and an expansion cone within the preexisting stmcture, anchoring 
•the tubular member tb the preexisting structure, and axially displacing the expansion 
15 cone relative to the tubular member J>y pulling the expansion cone through the 
expandable tubular member. The tubular member includes: a pair of rings for 
' engaging the preexisting stmcture, and a sealing element positioned between the 
rings for sealing the interface between the tubular nr)enr4>er and the preexisting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stmcture 1$ provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting stmcture. 
anchoring the expandable tubular member to the preexisting stmcture, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 

25 the expansion cone through the expandable tubular member. The tubular member 
includes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes positioning the 
expandable tubular member and an expanston cone within the preexisting stmcture, 

30 anchoring the expandable tubular member to the preexisting stmcture. and axially 
. displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular niember. The tubular member 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion indudtng a sealing element, and a second preexpanded 

35 portion coupled to the intemiediate portion. 
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According to another aspect of the present invention, a method of coupling a 
tutHJiar member to a preexisting structure provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular memt)er to the preexisting structure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expanston cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 

15 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided ttiat includes positioning the 
tubular member and an expansion cone within the' preexisting structure, anchoring 
the teibular member to the preexisting structure, axialiy displacing the expansion 
pone relative to the tubular membisr by pulling the expansion cone through the 

20 expandable tubular menrti)er. and injectihg a curable fluidic sealing materiat.between 
the tubular member and the preexisting structure prior to axially displacing the 
e)q»n$ion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tubular member to the preexisting structure by increasing 
the size of the expansion cone, and a)dally displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through the tutHilar member. 

According to another aspect of the present invention, a method of coupling a 

30 . tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubular 
member, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular memt)er. 
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According to another aspect of the present rnventton, a method of coupling 
an expandable tubular niember to a preexisting stoicture is provided that includes 
positiohing the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device iabove the 
expansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
structure, explosiveiy anchoring the tubular member to the preexisting structure, and 
axially displadhg the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a mettiod of coupling 
an expandable tubular to a pree)d8ting structure is provided ttiat Includes fixing the 
position of an expansion cone witiiin ttie preexisting structure, driving ttie 
expandable tubular member onto the expansion cone in a first direction, and axially 
displacing flie expansion corie in a second direction relative to ttie expandable 
tubular member. Jbe flrst and second directions are different. 

According to anottier aspect of ttie present invention, a mettiod of coupling! 
an expandable tubular member to a preexisting structure is provided ttiat includes 
placing ttie expandable tubular, an expansion cone, and a resflient anchor within ttie 
preexisting stnicture, releasing ttre resilient anchor, and axially displacing ttie 
expansion oone wlttiin ttie expandable tubular member. 

According to anottier aspect of the present Invention, a mettiod of coupling 
an expandable tubular member to a preexisting structure is provided ttiat includes 
placing ttie expandable tubular member, an expansion cone, and an anchor into ttie 
preexisting staictume, and anchoring ttie expandable tubular member to ttie 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing ttie expansion cpne. 

According to anottier aspect of ttie present invention, a mettiod of coupling 
an expandable tubular member to a preexisting structure is provided ttiat includes 
placing ttie mpandable tubular member and an expansion cone Into ttie preexisting 
structure, placing a quantity of a fluidic material onto tiie expandable tubular 
member to anchor ttie expandable ^bular member to ttie preexisting structure, and 
axially displacing tile expansion cone. 



According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that Includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5 stnjcture by injecting a quantity of a hardenable fluidic material into the preexisting 
staicture, at least partially curing the hardenable fluidic sealing material, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure Is provided that includes 
10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
In a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular nr)ember to a preexisting structure is provided that Includes 
15 placing the e)qpandable tubular member and an expansion done within the 
preexisting structure, injeding a quantity of a first fluidic material having a first 
density Into the region of the preexisting structure outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a second 
density Into a portion of the expandable tubular niember below the expansion cone. 
20 The second denisity is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular menober and an expansion cone into the preexisting 
structure, anchoring the expandable tubular member to the preexisting staicture, 
25 applying an axial force to the expanston cone, and pressurizing an interior portion of 
the expandable tubular nriember below the ex|Mur)sion 00 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture js provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
30 structure and applying an axial foni:e to the expandable tubular m^ber. 

According to arK>ther aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that Includes an 
expandable tubular memt)er, an anchoring device adapted to couple the expandable 
tubular member to the preexisting structure, and an expansion cone movably 
35 coupled to the expandable tubular member and adapted to radially expand the 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more grooves fonmed in the outer surface of the tapered first 
end. and one or more axial flow passageis flukJidy coupled to the grooves. 

According to armth^ £»pect of the present invention, an apparatus for 

5. coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular merinber, an anchoring device adapted to couple the 
expandable, tubular member to the preexisting structure, and an expansion cone, 
movably coupled to the expandable tubular menrtber and adapted to radially expand 
the expandable tubular rriember. The expandable tubular^ member Includes: an 

10 annular member,, having: a waU thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expanstons of up to about 30 %• and no 
necking of the walls of the annular mertiber for radial expanstons of up to about 
25%. 

15 According to another aspect of the present invehtiori, an apparatus for 

coupling an expandable tubular member to » preexteting structure is provided that 
indudes an expandable tut>ular rnernber. an anchoring device adapted to couple 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member Includes: a first 
tubiriar meinber, a second tubular member, and a threaded connection for coupling 
the first tubular rnernber to the second tubular memfaier, the threaded connection 
including: one or more seaBrig members for sealing the mterface between the first 
and second tubular members. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular mernber to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tut>ular member and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member Indudes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular mernber to a preexisting structure Is provided that 
indudes an e^ndable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting stnicture. and an expansion cone 
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nKivably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting stnicture Is provided that 
includes an expandable tubular rnember, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging ttie preexisting structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure Is provided that 
indudes ah expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The e)qpandable tubular rnember includes one pr 

20 more slots. 

According to another aspect of the present Invention, an apparatejs for 
coupling an expandable tubular member to a preexistfng structure is provided that 
includes an expandable tubular member, an andioring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubularmember and adapted to radially expand 
the expandable tubular rnember. The expandable tubular member includes: a first 
preexpanded ponHon, an Intermediate portion coupled to the first preexpanded 
. portion Including a sealing element, and a second preexpanded portion coupled to 
thei intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable hibular member to the preexisting stnicture, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 



the expandable tubular member* and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a prMxisting structure is provided that 
5 includes a first support member, a s;econd support member coupled to the first 
support member, an expanston cone coupled to the first support meniber, an 
expandable tubular member couple to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the e)q>andable 
tubular member to the preexisting structure. The anchoring device is posiUoried 
10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular merhber to a preexisting staicture is provided that 
includes a first support rnember, a second support nnember coupled to the first 
support member, an expansion cone coupled to the first support member, an 
15. expandable tubular member coupled to the expansion cone, and an explosive 
' anchoring device coupled to the second support member adapted to couple the 
expandable tijA)ularrnenriber to the preexisting structure. 

Aocordlhg to another aspect of ttue present invention, an apparatus for 
coupling an expandable tobular member to a pree}d8ting structure is provided that 
20 includes a support member, ah esqoandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to ttie support 
25 member, and an expandable tobular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support memt>er, an expansion cone coupled to the support member, an 
30 expandable tobular member coupled to the expansion cone including one or nrare 
shape memory metal inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metal inserts. 

According to another aspect of ihe present invention, an apparatus for 
oouplirig an expandable tobular member to a preexisting structore is provided that 
35 includes a support member, an expanision cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion com, and a 
resilient anchor coupled to the expandable ^buteir member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandable tubular body, and a release member releasably 
coupled to me resilient panels adapted to controllably release the resilient panels. 

According to another aspect of the present invention, an apparatus for^ 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pivotally coupled to the expandable tubular member for engaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 
15 coupling an expandable tubular menlber to ai preexisting stmcture Is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tiibuiar member coupled to the expandable expansion cone, and an 
anchor coupled to the expandiable tubuliar member, including: one or more petal 
baskets pivotally coupled to the expandable tubular member. 
20 According to another^ aspect of the present Invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided tfiat 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion qone, induding: a slotted 
portton provkled at one end of the expandable tubular rnember. 
25' According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular memt|er to a preexisting structure is provMed that 
bKludes a support member, an expanston cone, an expandable tubular member 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 
30 a mass coupled to the end portion of the expandable tubular nnember. The weight 
of the rnass is greater than the yield strength of the expandable tubular niember. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member including a fluid passage, an expanston cone coupled to 
35 the support merTd>er, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage^ the fluid chamt>er defined by the 
interior portion of the expandable tubular member between the expanston cone and 
the end plate. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provt<^ed that includes positioning the 
tubular member and an expansion cone within the preexisting structure, a}dally 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular mmnber. 

According to another aspect of the present invention, ari apparatus is 
provided that includes a tubular member coupled to a preexisting structure. The 
tubular member is coupled to the premisting structure by the process of: 
positioning the tubular member and an expansion corie within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 
applying direct radial pressure to the tubular member 

Brief Deseription of the Drawings 

FIG.. la is a fragmentary cross-^edional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. lb is a fragmentary cross-sectional illustration of the apparatus df FIG. 
1a after anchoririg the expandable tubular mernber of the apparatus to the wellbore 
casing. 

FIG. 1c is a firagmentary cross-secUonal iHustration of the apparatus of FIG. 
1 b after initiating the axial displacement of the expansion cone. 

FIG. 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after inittating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary aross-sectional illustration of the apparatijs FIGS. 
1c and Id after the completion of ttie radial expansion of the expandable tubular 
member. 

FIG. 1f is a fragmentary cross-sectignal illustration of tiie apparatus of FIG. 
1e after ttie decoupling of the anchoring device of the apparatus f rom ttie wellbore 
casing. 
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FIG, 1g \s a fragmentary cross-sectional lllusfration of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional Illustration of the placement of an 
5 emlxxJIment of an apparatus for expandirig a tubular member within a wellbore 
casing and an open hole in a subterranean formation. 

FIG. 2b is a fragnrvsntary cross-secBonal illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c Is a fragmentary cross-sectionai illustration of the apparatus of FIG; 

2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmerttary cro6»4ectional illustratibn of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone by pulling, on the 

expansion cone and also by injecting a pressurtzed fluid below the expansion o6n^ 
15 FIG. 2e Is a fragmentary cross-secHonai Uhistration of the apparatus of FIGS. 

2c and 2d after the completion of the radial expansion of the ocpandable tubular 

member. 

FIG. 2r is a fifagmentary croes-sectlonal illustration of the apparatus of FIG. 
2e aRer the decoupling of the anchoring device of the apparatus from the open hole. 
20 FIG. 3a Is a fragmentary cross-sectional Illustration of the placement of an 

embodiment of an apparatus for expanding a tubular m^nber witMn a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
25 ca^. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3b after initiatli^ the axial displacement of the expansion cone. 

FIG. 3d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expartsion of the expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 

shock absorbing system for use in the apparatus of FIG3. la to 3d. 

FIG. 5 Is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use in the expandable tubular rnembers of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted lower section for use In the apparatus of FIGS, la 
to 3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of' an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1a to 3d. 

FIG. 8 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
td3d. 

10 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of ttie placement of an 
embodiment of an apparatus for e)4)anding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c Is a fragmentary cross-sectional Illustration of ttie apparatus of FIG. 
10b during the injectim of a hardenable fluidic sealing material into and out of ttie 
20 apparatus. 

FIG. tOd is a fragmentary cross-sectional illustration of ttie apparatus erf FIG. 
10c after the placement of a valve closure element into the valve passage of ttie 
anchoring device of ttie apparatus. 

FIG. 1 0e is a fragmeritary cross-sectional illustration of ttie apparatus of FIG. 
25 lOd after anchoring ttie expandable tubular member of the apparatus to ttie welibore 
casing. 

FIG. 1 0f is a fragmentary cross-sectional iilustratton of ttie apparatus of FIG. 
lOe after initiating the axial displacement of ttie expansion cone. 

FIG. lOg is a fragmentary cross-sectional illustration of tiie apparatus of FIG. 
30 lOe after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. 10f and lOg after the completion of the radial expansion of the expandable 
tubular member. 
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FIG. lOi is a fragmentary cross-sectonal illustration of the apparatus of FIG. 
10h after the decoupling and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmentary cross-sectionar illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
fmexisting structure. 

FIG, 1 1 b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 11c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1 b after Initiating the axial displacement of the expansion cone. 

FIG. 1 1d Is a fragmentary cross-sectonal Illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

/ FIG. lie is a fragnrtentary cross-sectional illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring device. 

FIG. lit is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after Initiating the axial dlsplacemenl of the expansion cone and the deactivated 
anchoring device. 

FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary croK-secUonal illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within awellbore. 

FIG. 12b Is a fragmentary cross-secHonal illustration of the apparatie of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross^ectional illustration of the apparatus of FIG. 
12b after Initiating the axial displacement of the expandable expansion cone. 

FIG. 12d is a fragmentary cross-secHonal Illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 
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FIG. 1 3b is a fragmentaiy cross-sectional illustration of the apparatus of F(G. *i 
13a after activating the shape memory metal inserts in order to anchor the 
expandabletubularmembertothewellbore casing. 

FiG. 1 3c is a fragmentary cross*sectional illustratior) of the apparatus of FIG. 
5 13b after initiating the axial displacement of the expansion cone. ^ 
FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
\ 1 3c after completing the radial expansion of the expandable tubular member. ^ 
FIG. 14a is a fragmentary cross-sectional Illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positioned within a wellbore casing. ' 
FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FiG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragnientary cross-sectional illustration of the apparatus of FIG. 
14b after initiatirig the axial displacement of the expandable tubular member towards - 
15 the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. ^ 
14c after radially expanding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional illustratton of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparahis of FIG. 
14e after initiating the axial displacement of the expanskxi cone relative to the ^ 
expandable tiibularnriember. 

FIG. 14fl is a fragmentary cross*sectional illustration of the completion of the ^ 
25 radial expanston of the mpandable tubular member. 

FIG. 15a is a fragmentary cross^sectlonal illustration of an alternative ^ 
embodiment of an apparatus for coupling an exparidaUe tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 15b is a fragmentary cross^sectk>nal illustration of the apparatus of FIG. 
30 15a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectiorial illustratton of the apparatus of FIG. ^ 
15b after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-sectional illustratton of ttie apparati^ of FIG. 
15c after completion of the radial expansion of the expandable tubular member. 
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FIG. 16a Is a top view of an embodiment of a resilient.anchor for use In the 
apparatus of FIG. 15a. 

FIG. 16b Is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a Is a top view of an altenrwite embodiment of a resilient anchor for 

use in the apparatus of FIG. 1 5a. 

FIG.. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 

resilient elements. 

FIG. 18a Is a fragmentary cross-sectional top view of an alternate 
1 0 embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b Is a fragmehtary cross-sectional top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an ftont view of ar^ embodiment of an expandable tubular 
member including one or more resilient panels. 
15 FIG. 19b Is a cross^secBonal view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandat>le tubular member of FIG. 19a. 

FIG. 20a Is a fragmentary crossrsectional illustratlofi of an altenfiative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting stmcture positioned within a wellbore. 

FIG. 20b is a fragmentaiy cross-sectional Illustration of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c Is a fragmentary cross-sedlonai illustration of the apparatus of FIG. 
20b after Initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21d is an IHustratidn of an embodirnent of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21 b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the andior of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
S preexisting structure positioned within a wellbore. 

FIG. 23b is a fragmentary cross-sectional illustration of the apparlatus of FIG. 
20d after injecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c is a fragmentary cross-secUonal illustration of the apparatus of FIG. 

23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacemerit of the expansion cone. 

FIG. 23e is a fragmentary oross-sectibnal illustration of the apparatus of FIG. 
IS, 23d after completion of tile radial expansion of the exparKiable tubular member. 

FIG. 24a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and mettibd for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore citing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-steUonai illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. ^4c is a fragmentary crms-secUonal illustration of tiie apparatus of FIG. 
24b after extruding the expandable tubular rnenriber off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
25 embodiment of an apparatus and mettiod for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbora casing and an open 
hole wellbore sectton. 

FIG. 25b is a fragmentary cross-sectional illustration of tiie apparatus of FIG. 
25a after Injecting a quantity of a fluidic material into tite expandable tubular 
30 member having a higher density than the fluid wittiin the preexisting structure 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of the expansion bone^ 
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!^ FIG. 26a is a fragrnentary cross-sectional illustration of an alternative 

emtxxiiment of an apparatus and method for coupling an expandable tubular 
r: member to a preexisting structure. 

! FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

S 26a after the Initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross^ectional illustration of the completion of the 
^ radial expansion process using the .apparatus of FIG. 26b. 

FIG. 27 Is a flow chart illustration of a prefenred embodiment of a method of 
^ coupling an expandable tubular to a preexisting structure. 

10 FIG. 28 is a cros&-sectipnal illustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 
^ FIG. 29 is a cross-sectional illustratloh of the isubsequent application of radial 

pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular menrtbers to a preexisting 

^ structure Is provided. In a preferred embodiment, the tubular members are' coupled 

to the pree)dsting structure by radially expanding the tubular members into contact 
r with the preexisting structure. In a preferred embodiment, the tubular rriembers are 

radially expanded by anchoring one end of the tubular members to the preexisting 
^ 20 strucbre and then pulling an expansim cone through the tubute^ In this 

manner, the tubular rriembens are radially expanded and coupled to the preexisting 

structure. 

Referring initially to FIGS, la, lb, 1c, 1d, 1e. If and 1g, a preferred 
^ embodiment of a method and epparatus for coupling an expandable tubular member 

25 to a preexisting structure will be described. Refemng to Fig. la, a welibore casing 
^ 100 is positioned within a subtenanean fonnation 105. The welibore casing 100 

may be positioned in any orientation from the vertical direction to the horizontal 
direction. The welibore casing 100 further Includes one or more openings 110 that 
may have been the result of unintentional damage to the welibore casing 100, or 
30 due to a prior perforation or fracturing operation perfonned upon the surrounding 
^ subterranean formation 105. As will be recognized by persons having ordinary skill 

in the art, the openings 110 can adversely affect the subsequent operation and use 
^ of the welibore casing 100 unless they are sealed off. 

In a prefenred embodiment, an apparatus 115 is utilized to seal off the 
r 35 openings 110 in the welllx)re casing 100: More generally, the apparatus 115 is 
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preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 115 preferably includes a first support member '120, a second 
support member 125, an expansion cone 130, an anchoring device 135, and 
5 . expandable tubular nDember 140, and one or more sealing members 1 45. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 Is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
10 from a surface location to the anchoring device 135. The first support member 120 
rhay, for example, tie conventional comrnerdally available slick wire, braided wire, 
coned tubing, or drilling stodc material. 

The second support member 125 is preferably adapted to be coupled to a 
surfeoe location. The second support member 125 is further coupfed to the 
15 expansion cone 130. The secorid support member 125 is preferably adapted to 
permit the expansion cone 130 to be axially displaced relative to the first support 
memb^ 120. The second support memt)er 125 way, for example, be conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

20 The expansion cone 130 is coupled to the second support rnember 1.25. The 

expanston cone 130 is preferably adapted to radially expand the expandable tubulair 
member 140 when ttie expanston cone 130 is axially displaced relative to the 
expendable tubular member 140. In a preferred embodiment, the expansion cone 
130 is provMed substantially as dlsctosed in one or more of the foltowing: (1) U.S. 

25 utility patent applicatkxi serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which dainried the benefit of the filing date of U.S. provlstonal patent 
applteation no. 60/111,293, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2^3/2000, which claimed the benefit of the filing date of U.S. provisbnal 

30 applicatbn no. 60/121,702, filed on 2/25/1999; (3) U.S. uUlity patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.3. utility patent applicatkxfi serial no. 09/440,338, 
attorney dockiet no. 25791.9.02, filed oh 11/15/1099. which claimed the benefit of 

35 the filing date of U.S. provisional appiicatkm no. 60/108,558, attorney docket no. 
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25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which dalnried the twnefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

5 application no. 09/512.895. attorney dodcet no. 25791.12.02, filed on 2/24/2000, 
which dairried the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/19^9 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed, on 

10 2/24/2000, which dairned ttie benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket ho. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appllcatton no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisionai patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15- utility patent application no. 09/559.122. attorney docket no. ^25791 .23.02, filM on 
4/26/2000. which claimed ttie benefit of ttie filing date of U.S. provisional appilcatton 
no. 60/131.106, attorney dodcet no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskmal epplteation ho. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 

20 25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999: (15) 
U.S. provisional patent applicatioh no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskmal patent application no. 60/165,228, 

25 attorvwy docket no. .25791.39. filed on 11/12/1999. ttie disdosures of whteh are 
incorporated herein by reference. 

the anchoring device 135 is coupled to ttie first support member 120. The 
arK^horing device 135 Is preferably adapted to be controllably coupled fo ttie 
expandable tubular mem|)er 140 and ttie welibore casing 100. In tills manner, tiie 

30 anchoring device 135 preferably controllably anchors ttie expandable tubular 
member 140 to tiie welibore casing 100 to fecijitate tiie radial expansion of tiie 
expandable tubular member 140 by the axial displacement of the expansion cone 
130. In a preferred embodiment, the anchoring devtee 135 indudes one or more 
expandable elements 150 ttiatare adapted to controllably extend.firom the body of 

35 ttie anchoring devk» 135 to engage botti ttie expandable tubular member 140 and 
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the weilbore casing 100. In a prdfenred ennbcxliment, the expanclabie elements 150 
are actuated using fluidic pressure. In a preferred emtxxJiment, the anchoring 
device 135 is any one of the hydreulically actuated packers commercially available 
from Halliburton Energy Services or Baker-Hughes. 

5 The expandable tubular member 140 is rennovabty coupled to the expansk)n 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
. renrx)vably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 Includes one or more 
encoring wiridows 155 for permitting the expandable elements 150 of the 

10 anchoring devtee 135 to engage the weilbore casing 100 and the expandable 
tubularnnember 140. 

In a preferred embodiment the expandable tubular member 140 further 
includes a lower sedion 160, ah intennediate section 165, and an upper section 
170. In a preferf]ed embodiment the lower sectton 160 includes the anchoririg 

15 . windows 155 in drder to provide anchoring at an .end portion of the expandable 
tubular men^r 140. In a preferred embodimient the wall thtokrress of the lower and 
intermediate 8ectk)ns, 160 and 165, are less than the Wall thickness of the upper 
sectton 170 in order to optimally couple the radialiy expanded porttoh of the 
expandable tubular member 140 to the weilbore casing 100, 

20 In a preferred embodiment, the expandable tubular member 140 Is further 

provkled substantially as disclosed in one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provtetonal patent 
applicatton no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
dalmed the benefit of the filing date of U.S. provisional application no. 60/119.611. 

30 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal appJication no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applica1k>n no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 

35 no. 25791.11.02, fited on 3/10/2000, which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. .25791.12.02, filed on 2/24/2000. 
wtiich claimed the k)enefit of tfie filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791;12. filed on 2/26/1999 and U.S. provistonal 

5 appUcatton no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcatkm no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 

10. whteh claimed the Iwnefit of the Qling date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatkm no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provisional appiicatton 
no. 60/131.106. attprhey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

15 provistonai applicatkin no. 60/146,203. attorney docket n6. 25791.25. filed on 
7/29/1999; (12) U.S. proviskwial applteatkm no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent applteatton serial rto. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applteatton no. 60/159,039, attorney docket no. 25791.36, fited on 10/12.1999; (15) 

20 U.S. provistonal patent applteatton no. 60/159,033. attoniey docket no, 25791.37, 
filed on 10/12/1999: and (16) U.S. provistonal patent applteatton no. 60/165,228, 
attorney docket no. 25791.39. fited on 11/12/1999, the disclosures of which are 
Incorporated herein by reference. 

The sealing members 145 are coupled to the outer surface of the upper 

25 portion 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluklidy seal the intertece between the radially 
expanded expandabte tubular member 140 and the wellbore casing 100. In a 
. prefenfBd embodiment, tt^e apparatus 115 includes a plurality of sealing mentbers 
145. In a preferred embodiment^ the sealing members 145 surround and isolate the 

30 opening 110. 

As illustrated in FIG. la, the apparatus 115 is (weferably positioned within the 
wellbore casing 100 with the expandable tubular rnember 140 positioned in 
opposing relation to tiie opening 110. In a preferred embodiment, the apparatus 
115 includes a plurality of sealing members 145 that are positioned above and 
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below the opening 110. In this manner, ttie radial expansion of the expandable 
tubular member 140 optimally fluidiciy isolates the opening 1 10. 

As illustrated in FIG. lb. the apparatus 115 Is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a prefenred embodiment the 
5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 In 
the expandable tubular memt>er 140 into Intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular member 140 is 
Removably coupled to the wellbore casing 100. 

10 ^ In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space betwsen the unexpended portion of the tubular 
member 140 and thid wellbore casing 100. The compressible cement and/or epoxy 
is then pennmed .to at least partially cure prior to the Initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 

15 around the tubular member 140. 

As illustrated in FIG. Ic, the expansion cone 130 Is then axiatly displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 1 30 radially expands the 
expandable tubular member 140 Into intimate contact with the walls of the wellbore 

20 casing 100. 

In an alternative enUxxIiment, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by Injecting a pressurized 
fkiMic material Into the annular space between the first support member 120 and the 
second support member 1^. in this manner, an upward axial force Is applied to the 
25 lower annular fade of the expansion cone 130 using the piressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If, and 1g, after the expandable tubular niember 
140 has been radially expanded by the axial displacement of the expansion cone 
30 130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in FIG. 1g, In a preferred embodiment, the opening 110 in the 
35 wellbore casing 100 Is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or form welttxure casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a, 2b. 2c, 2d, 2e and 2f. an alternative emlxxliment of a 

5 method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 2a. a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subtenranean formation 210* The 
welR)ore casing 200 and the open hole wellbore section 205 may be positioned In 
any orientation from the vertical direction to the hprizontal direction, 

10 In a preferred embodiment, an apparatus 215 is utilized to couple an 

expandable tubular member to an end portion of the wellbore casing 200. Ir> this 
manner, the open hole wellbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to form or repair wellbore casings, 
pipelines, or structural supports. 

15 The apparatus 215 preferably includes a first support member 220. a second 

support member 225. an expansion cone 230. an anchoring device 235. an 
expandable tubular member 240. one or more upper sealing members 245, one or 
more lower sealing members 2B0, and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 

20 surface location. The first support member 220 is fi^er coupled to the anchoring 
device 235. The first support member 220 Is preferably adapted to convey 
pressurized fluidlc materials and/or electrical cumsnt and/or communication signals 
from a surfade location to the anchoring device 235. The first support member 220 
may. for example, be conventional comrrierdally available slick wire, braided wire, 

25 colled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surface kx:ation. The second support member 225 Is further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
permit the expansion cone 230 to be axially displaced relative to the first support 

30 member 220. The second support member 225 may. for example, be conventional 
commerdally available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

In an altematiye embodinrient. the support member 220 is telesoopteally 
coupled to the support member 225. and the support member 225 is coupled to a 
35 surfeoe support structure. 

25 
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The expansion cone 230 is coupled to the second support member 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
menrd)er 240 when the expansion cone 230 is axially displaced relative to the 
expandable tubular member 240. In a preferred embodiment, the expansion cone 

5 230 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139, attomey docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attomey docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 

10 on 2/23/2000, which claimed the benefit of the filing date, of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02. filed oh 2/10/2000, which 
claimed the benefit of the filing date of U.S. prpvistonal applicatton no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 

15 attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.iS. provisional application no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicafion no. 60/183.546, 
filed on 2/18/2000: (6) U.S. utility patent appNcation no. 09/523.460. attomey ddcket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 

20 U.S. provisional applicatton no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
appltoatton no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the beneTit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 2579112, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

25 U.8. utmty applteatlon no. 09/511.941. attorney docket ho. 25791.16.02. filed on 
2/24/2000. which claimed the twnefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the t>enefit of the filing date of U.S. provisional patent application 

30 serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applk^tkm na 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
pn>visk>nal application no. 60/146,203, attomey docket no. 25791.25, filed on 

35 7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 

26 



1 



25791.26. filed on 7A9/1999; (13) U.S. provisional patent appHcation serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U,S. provlskMial patent application no. 60/159.033. attorney docket no. 25791.37, 
5 filed on 10/12/1999; and (16) U.S. provlstonal patent applicatton no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whfch are 
incorporated herein by reference. 

The anchoring device 235 Is coupled to the first support rnember 220. The 
anchoring devk» 235 is preferably adapted to be controllably coupled to the 
10 expandable tubular member 240 and the open hole wellbore section 2(^. IntNs 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbore aectton ^ to fadlltats the radial 
expanston of the expandable tabular member 240 by the axial displacement of the 
expanston cone 230. In a preferred embodiment, the anchoring device 235 Includes 
15 one or more expandable eleriwitjls 260 that are adapted to oontroHaMy extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore section 205. In a preferred embodiment, Xh» 
expcmdable elements 260 are actuated usbig fluMk: pressure. In a prM^rred 
embodiment, the goring devtoe 235 is any one of the hydreulteaily actuated 
20 packere commercially available from Halliburton Energy ServkxA or Baker-Hu^ 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The «(pandable tubular member 240 is further preferably coupled to the 
flexWe couplNig element 255. 

In a prelierred embodiment, the. expandable tubular member 240 further 
25 includes a tower sedton 265. an Intermediate secthxi 270. and an upper section 
275. In a preferred embodiment, the tower section 265 is coupled to the flexible 
coupling element 255 in order to provkle anchoring at an end portion of the 
expandable tubular member 240. In a preferred embodiment, the wall thickness of 
the tower and intermediate sections. 265 and 270, are less than the wall fliickness of 
30 tiie upper section 275 In order to optimally OMjple the radially expanded portion of 
\h6 expandable tubular member 240 to the wellbore casing 200 and the open hoto 
wellbore section 205. 

In a preferred embodiment, ttie expandable tubular member 240 is furttier 
provided substantially as disctosed In one or more of the foltowing: (1) U.S. utility 
35 patent application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
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12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney ddcket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which dainied the bensfW of the filing date of U.S. provisional 

5 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791 .8;02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utilify patent applicatkMi serial no. 09/440.338, 
attorn^ docket no. 25791.9!02, filed on 11/15/1999, which claimed the tMiieflt of 

10 the filing date of U.3. provisk)nsri applicatibn no. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent applicatk)n no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applkatkm no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, whtoh claimed the benefit of the filing .date of 
U.S. proviskmal appHcatlon no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 

15 appncation no. Q9/512.895, attorriey docket no. 25791.12.02, filed on 2/24/2000. 
whteh claimed the benefit of the filing datest of U.S. proviskmal appHcatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisk)nai 
applicatbn no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 

20 2/24/2000. which claimed the benefit of the filing date of U.S. provlshsnal serial no. 
60/121.907, attorney docket no. 25791.16. filed en 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17:02. filed on June 7. 2000. 
whteh claimed the benefit of the filing date of U.S. provisional patent application 
seriai no. 60/137,998. attorney docket ho. 25791.17, filed on 6/7/1999; (10) U.S. 

25 utility patent appltoatkm no. 09^559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. ; 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatkm no. 60/143.039. attorney docket no. 

30 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 

60/162,671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 1 
appllcatkm no. 60/159,039, attorney dockist no. 25791.36. filed on 10/12.1999; (15) 
U.S. proviskmal patent applicatk>n no. 60/159,033. attorney docket no. 25791.37, ^ 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165.228. 
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attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The upper sealing memt)er5 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 

5^ members 245 are preferably adapted to engage and fluididy seal the internee 
between the radially expanded expandable tubular member 240 and the wellbore 
casing 200.. In a prefemed embodiment, the apparatus 215 indudes a plurality of 
. upper sealing manors 245. 

The lower sealing members 250 are coupled to the outer surface of the 

10 upper portion 275 of the expandable tubular nrtember 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interfaoe 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205* In a prefened embodiment, the apparatus 215 indudes a 
plurality of lower sealing members 250. 

15 The flexible coupling elenient 255 is coupled to the lower portion 265 of the 

expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement wittiln 
the walls of the open hole wellbore secHon 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the wails bf the open hole 

20 wellbore section 205. In a prefenad embodiment, the flexible coupling element 255 
is a stotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 includes one or more hook elements for er^aging the walls of the open 
hole wellbore sectton 205. 

As illustrated in FIG. 2a, the apparatus 215 is preferably positioned with the 

25 expandable tutHjIar member 240 positk>ned in overlapping relatbn with a portion of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is coupled to the lower portion of the wellbore casing 200. In a preferred 
embodiment, the upper sealing memt)ers 245 are positioned in opposing relation to 
the bwer portion of the weltt)ore casing 200 and the tower sealing mernbers 250 are 

30 positioned in opposing relation to the walls of the open hole wellbore sectton 205. In 
this manner, the tnterfece between the radially expended tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 is optimally fluididy 



As illustrated In FIG. 2b, the apparatus 215 Is ttien anchored to the open 
35 hole wellbore sectton 205 using the anchoring devtee 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wettbore section 205. in this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
10 205. The compressible cement and/or epoxy is then pemnitted to at least partially 
cure prior to the initiaKon of the radial expansbn process. In this manner, an 
annular structural support and fluidic seal is provided around the tubular membisr 
240. 

As illustrated In FIG. 2c the expansion cone 230 is then axially displaced by 
15 applying an axial force to the second support memt>eF 225. Jn a preferred ' 
embodimerit, the axial displacement (rf the expanston cone 230 ra^^ 
expandable tubular member 240 into intimate contact with the walls of the open hole 
weRbore section 205. ^ 
In an alternative embodiment, as illustrated In FIG. 2d, the axial 
20 displaoement of the expansion cone 230 is enhanced by injecting a pressurized A 
fluidic material into the annular space between the first support member 220 and the \ 
second support rnember 225. in this rnanner, an upward axial force is applied to the 
lower annular tace of the expansion cone 230 using the pressurized fluidic material 
In this manner, a temporary need for increased axial force during the radial 
25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially 6}qpanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
30 and then lifting the first support member 220 and anchoring device 235 frbnn the 
wellbore casing 200 and the open hde wellbore section 205. 

Refening to FIGS. 3d, 3b, 3c. and 3d, an alternative embodiment of a 
method and apparatus for coupling ap expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 3a, a wellbore casing 300 is positioned 
35 within a subterranean fbmiation 305. The wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 300 further Includes one or more openings 310 that may have been the result 
of unintentional damage to the welllwre casing 300. or due to a prior perforation or 
fracturing operation performed upon the sunrounding subterranean fonmation 305. 

5 As wHI be recognized by persons having ordinary skill In the art. the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off . 

In a preferred embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 

10 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably tndudes a support nnenfibier 320. an ex^ 
cone 325, an anchoring device 330, an expandatile tubular member 335, and one or 
more sealing mernbers 340. 

15 The support member 320 is preferably adapted to be coupled to a surface 

location. The support member 320 Is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic nvaterials arid/or electrical current and/or communication 
signals from a surface location to the anchoring device 330w The support member 

20 320 may, for example, be conventional commercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. 

The expanskm cone 325 is coupled to the support ntember 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 wtien the expansion cone 325 is axially displaced relative to the 

25 expandable tubular menriber 335. In a preferred emt)odlment, the expanston cone 
325 is provided substantially as disclosed in one or more of the folk>wing: (1) U.S. 
utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

30 utility patent applicatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23^000. which claimed the benefit of the filing date of U3. provisional 
application no. 60/121.702. filed , on 2/25/1999; (3) U.S. utility patent applicdtk)n 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whk:h 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 

35 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
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attorney docket no. 25791.9.02, filed on 11/15/1999, v^tch daimed the t>enefn of 
the filing date of U.S. provisional application, no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application nO. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
5 . no. 25791.11.02, filed on 3/10/2000, which dainied the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney < docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the t)€irtefit of the filing dates of U.S. provistonal applicatkm no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U S. provisional 
10 applicatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which dalnfied the benem of the filing dais of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. uttlity patent 
appltoatbn ho. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
15 which daimed the tMhefit of the fiflng date of U.S: provisional patent appiicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utaity patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which daimed the t)enefit of the filing date of U.S. proviskmal applteatkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
20 provistonal application no. 60/146.203. attorney docket no. 25791.25. .filed on 
7/29/1999; (12) U.S. . provistonal appHcation no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on li/1/1999; (14) U.S. provistonal 
appitoatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
25 U.S. provistonal patent applicatton no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and. (16) U.S. provisional patent application no. 60/165.228, 
attorn^ docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
inooiporated herein by reference. 

The anchoring device 330 is coupled to the support niember 320 and the 
30 expansion cone 325. The anchoring device 335 is preferably adapted to oontrpllably 
coupled to tiie expandable tubular member ^5 to the wellbore casing 300. In this 
manner, the anchoring device 330 preferably oontrollably andiors the expandable 
tubular member 335 to the wellbore casing 300 to fadlitate the radial expanston of 
the expandabto tubular member 335 by the axial displacement of the expansion 
35 cone 325. In a prefened «fnbodiment the anchoring device 330 includes one or 

32 



r more expandable elements 345 that are adapted to controllably extend from the 

body of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the expandable tubular member 335. In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 
5 expandable tubular memt>er 335 to the wellbore casing 300. In a preferred 
embodiment the expar^lable elements 345 are pistons that are actuated using 

^ fluidic pressure. In a preferred embodiment the anchoring device 330 is any one of 

the hydraulically actuated anchoring devices comrnerdally available from 

^ Energy Services or Baker-Hughes. 

10 In an aKemative embodiment the expandable elements 345 are explosive 

devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton Energy Services. 
15 The expandable tubular rnembsi' 335 is renwvably coupled to the expa^ 

^ cone 325. In a preferred embodiment the expandable tubular member 335 includes 

one or rnore engagement devloes ^ that are adapted to be radially displaced by 

^ the anchoring device 330 Into engagement with th€i walls of the weilbore casing 300. 

In this rhanner, the expandable tubular member 335 is coupled to the wellbore 

^ 20 casing 300. In a preferretf embodinrient^ the engagement devices 350 indude tM 

for biting into the surface of the weilbore casing 100. 

^ In a preferred Embodiment the expandable tubular member 335 further 

includes a lower section 355, an intermediate section 360, and an upper section 
365. In a preferred embodiment the lower section 355 includes the engagement 
25 device 350 in order to provide anchoring at ah eiid portion of the expandable tubular 

^ member 335. In a preferred embodiment the wall thickness of the tower and 

intermediate secttons, 355 and 360. are less than the wall thickness of the upper 

^ sectton 365 in order to optimally couple the radially expanded portion of the 

expandable tubular member 335 to the wellbore casing 300. 
30 In a preferred embodiment the expiiindable tubular member 335 is further 

r provided substantially as disclosed in one or more of the foltowing: (1) U:S. utility 

patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 

^ 12/3/1909, which claimed the benefit of the filing date of U.S. provisional patent 

application no. 60/1 1 1 ,293. attorney docket rio. 25791 .3. filed on 12/7/1998; (2) U.S. 

p 35 utility patent applicatton serial no. 09/510,913i attorney, docket no. 25791.7.^^ 
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on 2(23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the t)enefit of the filing date of U.S. provisional application no. 60/119.611, 

5 attorney docket no. 25791.8; (4) U.S. utility patent applk:atk)n serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the t)enefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applteatkxi no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteatton no. 09/523.460. attorney docket 

10 no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonat appHcatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey doQket no. 25791.12.02. filed on 2^4/2000. 
which claimed the benefit of the fRbig dales of U.S. proviskmal appKcatton na 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999. and U.S. provisional 

15 appHcatkm no. 60/154.047. attomey docket no. 25791.29. filed oh 9/16/1999; (8) 
U.S. utility applteafion no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisk)nal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applcatkm no. 09/586.946. attomey docket no. 25791.17.02. fited on June 7. 2000, 

20 whteh dalmed the benefit of the filing date of U,S. provi8k>nal patent application 
serial no. 60/137.998. attomey dockdt no. 25791.17. fited on 6/7/1999; (10) U.S. 
utilify patent appBcatipn no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/%/2000. which claimed the berieflt of the filing date of U.S. provisional applicatibn 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provistonal application no. 60/146,203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applteatlon no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatron serial no. 
60/162,671. attomey docket no. 2579127, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 

30 U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999. the dlsctosures of which are 
incorporated herein by reference. 

The sealing members 340 are ooupted to the outer surface of the upper 

35 portton 365 of the expandabte tiA^ular member 335. The sealing members 340 are 
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^ preferably adapted to engage and fluidicly seal the interface between the radially 

expanded expandable tubular member 335 and the wellbore casing 300. In a 

^ preferred embodiment, the apparatus 315 includes a plurality of sealing members 

340. In a preferred embodiment, the sealing members 340 surround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a, the apparatus 31 5 is preferably positioned within the 
^ wellbore casing 300 with the expandable tubular member 335 positioned in 

opposing relation to the opening 310. In a prefenred embodiment, th^ apparatus 
^ 315 includes a plurality of sealing members 340 that are positioned above and 

10. below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 310. 

As Illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the weHbore casing 300 using the anchoring 
device 330. In a preferred embodiment, the anchoring device 330 Is pressurjted 
15 and the expandable element 345 Is extended from the anchoring device 330 and 
^ radially displaces the conesponding engs^ement elements 350 of the expandable 

tubular member 335 into intimate contact with the wellbore casing 300. In this 
r* . manner, the lower section 355 of the expandable tubular member 335 is coupted to 

the wellbore casing 300. 

^ 20 In an alternative embodiment, a compressible cement and/or epoxy is then 

Injected Into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressiUd cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 

P process. In this manner, an annular structural support and fluidic seal is provided 

25 around the tubular member 335. 

^ As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 

the expansion cone 325 is axtally displaced by applying an axial force to the support 

^ . . member 320. In a preferred embodiment, the deactivation of the anchoring device 

330 causes the expandable elements 345 to radially retract into the anchoring 
30 device 330. Alternatively, the expandable elemei;its 345 are resiliently coupled to 

^ the anchoring device 330. In this manner, the expandable elements 345 retract 

automatically upon the deactivation of the anchoring device 330. In a prefened 
embodinient the axial dispteoenrierit of the expansion cone 325 radially expa^^ 
expandable tubular member 335 into intimate contect with the walls of the wellbore 

p 35 casing 300. 
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As illustrated in FIG. 3cl. after the e3(pandabl6 tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320, expansion cone 325, and the anchoring device 330 are preferably 
removed firom the expanded expandable tubular member 335. 
5 In a prefmed embodiment, the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellboTB casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Refening to FIG. 4, an embodiment of a system 400 for applying an 9xiai 

10 force to the expansion cones 130, 230, and 325 includes a lifting device 405, a first 
support member 410, a shock absorber 415. and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shodc loads, created during the completion of the radial expansion of tubular 
members by the expansion cones 130, 230, and 325, to the lifting device 405. In 

15. this manner, the radial expansion of tubular members by the expansion cones 130, 
230 and 325 is provided in an optimally safe manner. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support member 410. The lifting device 405 may comprise any number <rf 
conventional oomnnercially available lifting devices suitable for manipulating tubular 

20 members within a wellbore; 

The first support member 410 Is coupled to U)e lifting device 405 and ttte 
shock absort>er 415. The first support rtiember 410 may comprise any numl)er of 
conventional commercially available support members such as, for example, coiled 
tubing, a drill string, a wireline, brakJed wire, or a slick line. 

25 The shock absorber 415 is coupled to the first support mernber 410 and the 

second support member 420. The shock absorber 415 is preferably adapted to 
absorb shock loads trar^mitted from the second support member 420. The shock 
absorber 415 may be any number of conventional commercially available shock 
absorbers. 

30 The second support meniber 420 |s coupled to the shock absorber 415. The 

second support member 420 is furttier preferably adapted to be coupled to one or 
more of the expansion cones 1 30^ 230 and 325. 

In a prefenned embodiment, during operation of the system 400, the lifting 
devk» applies an axial force to one of the expansion cones 130, 230 ahd 325 in 
35 order to radially expand tubular members. In a preferred embodiiDent, upon ttie 
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completion of the radial expansion process\ when the expansion cones 130, 230 
and 325, exit the radially expanded tubular members, the sudden shock loads 
generated are absorbed, or at least nninimized. by the shock absort}er 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
5 130. 230 and 325 using the lifting device 405 is provided in an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240. and 335 will now be described. In a 
pr^fsned embodiment, the system SlOO includes ah Upper ring 505, a sealing 

10 element 510. and a lower ring 515. In a preferred embodiment, the upper ring 505. 
the sealing eiertient 510. and the tower ring 515 are proykJed on the outer surfeces 
of the expsmdable tubular mernbers 140; 240. and 335. In this manner, ywhen the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505. the sealing element 510. and the tower ring 515 engage the interior 

15 surface of the preexisting stnicture that the expandable tubular members 140, 240 
and 335 are coupled to. In a preferred embodiment, the upper and lower rings. 505 
and 515, penetrate the Interior surtace of the preexisting stnicture that the 
expandable tijbular members 140. 240 and 335 pre coupled to in order to optimally 
anchor the tubular menibers 140, 240 and 335 to the preexisting stnicture. In a 

20 prefeired embodiment, the sealing element 510 is compressed into oontact'with the 
interior suifeoe of the preexisting stnicture that the expandabte tubular members 
140. 240 and 335 are couptod to iri order to optimally fluidldy seal the interface 
between the tubular merinbers 140, 240 and 335 and the preexisting structure. 

. In a preferred embodiment, the upper and lower rings, 505 and 515, extend 

25 from the outer surifaces of the tubular members 140, 240 and 335 by a distence of 
about 1/64 to % inches. In a prefened embodiment, the upper and lower rings, 505 
and 515, extend about 1/8' from the outer surfeces of tlie tubular membere 140, 
240. and 335 In order to optimally engage tiw preexisting structure. 

In a preferred embodinoent. the sealing etoment 510 extends from the outer 

30 surfaces of the tubular members 140. 240 and 335 by a distance substentially equal 
to the extension of the upper and lower rings. 505 and 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing elemmt 510 Is fabricated from rubber In order to optimally flutoidy seal and 
engage the preexisting structure. 



37 



In a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. in a prefenred embodiment, the coupling 
systems 500 are provided on the lower, Intenmediate, and upper portions of the 
tutMJiar members 140, 240. and 335. 

Referring now to FIG. 6, a preferred embodiment of an expandable tubular 
member 600 for use in the apparatus 1 15. 215 and 315 will be described. The 
tubular member 600 prefisrabty includes a lower portion 605. an intennediatei portion 
610. and an upper portion 615. 

The lower portion 605 Is coupled to the intemnediate portion 610. in a 
prefened embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 1 35. 235. and 330. In a prefened ernbodlment, the lower portion 
605 further preferably includes one or more slotted portions 620 for facilitating the 
ladlal expansion of the lower portion 605 by the anchoring devices 135. 235. and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135, 235. and 330 into contact with the 
precHdstihg structure. Furthemwre, in this manner, the lower portion 605 of the 
tubular meniber 600 is anchored to the preexisting structure prior to ttie initiation of 
the radial expanston proems. 

The Intermediate portibn 610 is coupled to the tower portton 605 and the 
upper portton 61 5. In a prefened embodiment, the wall ttilcknesses of the lower and 
Intemnedlato porttons. 605 and 610. are less than the wall .thidthess of the upper 
portion 615 In order to fedlitate the radial expansion of the tubular member 600. In 
a preferred embodiment, the lower and Intermediate porttons. 605 and 610, are 
pre«(panded to mate with the expansion cone. 

Referring to FIG. 7. a prefenred embodiment of an expandable tutxjlar 
member 700 for use in the apparatus 115, 215 and 315 will be described. In a 
preferred embodiment, the tubular member 700 minimizes the shock loads created 
upon the completion of the radial expansion process. In a preferred enrA)odlment, 
the tubular member 700 includes a lower portion 705, a lower transitionary portion 
710, an intomwdlato portion 715, an upper transitionary portion 720. an upper 
portion 725. and a sealing element 730. 

The lower portton 705 is coupled to the lower transitionary portion 710. The 
lower portion 705 is preferably adapted to mate with the expanston cone and the 
wichoring device. 
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The lower transKionary portion 710 is coupled to the lower portiof) 705 and 
the intermediate portion 715. In a preferred embodiment, the lower transitionary 
portton 710 is adapted to mate with the expansion cone. In a prefenred 
emlxxliment, the wall thicknesses of the lower portion 705 and the lower 

5 transitionary portion 710 are less than the wall thicknesses of the intermediate 
portton 715, the upper transitionary portion 720 and the upper pprtton 725 In order to 
optimalty facilitate the radial expanston proce^. 

The intermediate portk>n 715 is coupled to the lower transitionary portion 710 
and the upper transittonary portion 720. in a preferred emlKxiiment, the outside 

10 diameter of the Intermediate portion 715 is less than ttie wall thicknesses of the 
kiwer portion 705 and tt>e upper portion 725. 

The upper transitionary portion 720 is coupled to the intermediate portton 
715 and tine upper portion 725. 

The upper portion 725 is coupled to the upper tiansiUonary portion 720. 

15 * The sealing element 730 is coupled to ttie outside * surface of the 
intenradiate portion 715. In a preferred embodiment, tiie outskle diameter of tiie 
sealing element 730 is less than or equal to ttie outskie diameter of ttie lower portion 
705 and tiie upper portiori 725 in order to optimally protect ttie sealing element 703 ^ 
during placement of ttie tubular member 700 wittiin ttie preexisting stmcture. 

20 In a preferred embodiment, during ttie radial expansion of the tubular 

member 700 using ttie apparatus 115, 215 and 315, ttie preexpanston of ttie upper 
transittonary portion 720 and ttie upper portion 725 reduces ttie shock toads typically 
created durirtg the end portion of ttie radial expanston process. In this manner, ttie 
radial expanston process is optimally provMed In a safe manrier. Furttiermore, 

25 because the sealing elernent 730 b preferably recessed below the surfaces of the 
tower portion 705 and ttie upper portion 725, ttie sealing element 730 is optimally 
protected from damage during ttie placemmt erf ttie tubular member 700 wittiin tiie 
preexisting structijre. 

Referring to FIG. 8, a preferred emtKxJiment of an exparidable tubular 

30 member 800 for use in tiie apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably includes a tower portion 805, an intemnediate portton 
810, and an upper portion 615. 

The tower portion 805 is coupled to the intermediate portion 810. In a 
preferred embodiment the lower portion 805 is further adapted to mate with the 

35 expansion cones 130, 230, 325 and the anchoring devices 135, 235, and 330. 
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The intermediate portion 810 Is coupled to the lower portion 805 and the 
upper portion 81 5. In a prefen«d emtKXtiment the wall thicknesses of the lower and . J 
tntermediate portions. 805 and 810. are less than the wall thickness of the upper 
portion 61 5 in order to facilitate the radial exparatoh of the tubular meml)er 800. In 
5 a preferred emtxxilment the kiwer and intennediate portk>n8. 805 and 810, are 4. 
preocpanded to hiate with the expansion obne. 

The upper pbrtton 815 is coupled to the intemnediate portion 810. In a ^ 
prefenBd ernbMfiment. the upper portion 815 further preferably includes one or 
more stoUed portions 820 for facilitating the radial expanskm of the upper portton 

10 815 by the expansion cones 130. 230, and 325. In this ifnanner. the upper portion 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130. 230. and 325 with minimal shock loads when the expanslm cones 130. 
230 and 325 exit the expandable tubular member 800. 

Referring to FIG. 9. a piefenned embodiment of a method cfa|)plying an axial 

15 (broe to the expansion cones 130, 230. and 325 wiH now be described. In a . 
preferred embodiment, the axial dteplaoenient of the expanston cones 130. 230. and 
325 during the radial expahston process is provMed by applying an axial force to the 
expanskm cones 130. 230, and 325. In a preferred ambodlment. the axial force n 
provided Includes the aM>llcation of a substantially cxmstant axiar force for some 

20 time periods and the applicatioh of increased axial force for other time periods in 
order fo optimaliy fadlKate the radial expandon process 

friction, in a prefernBd embddimentt the application cf t^ ^ 

provided on a periodic t>asis In order to optimally provide a variable contact area 

between the expansion cone and thsi tubular member being expanded. Iri an ^ 

25 alternative errdiodiment, the application of the increased axial force is provided on a 
random basis in order to optimally provide a variabie contact area between the 
expansion cone and the tut>uiar mernber being expanded. In a preferred 
embodiment, the duty cyde of the application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % In order to optimally radially expand the 

30 tubular members. In a prefenred emixxliment. the ratio of the increased axial force 
to the substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 in 

order to optimally provide a variable contact area between the expansion, cone and 

» . ■ 

the tubular memtwr being expanded, promote more even wear of the expanskm 
cone, and dean debris from the expansion cone surfece. 
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Referring to FIGS. 10a to 10i, an embodlnient of an apparatus and method 
for forming a wellbore casing will now be described. As Illustrated in FIG, 10a, a 
wellbors casing 1000 and an open hole vyellbore section 1005 are* provided in a 
subterranean fonfnatlon 1010. The wellbore casing 1000 and open hole wellbore 
5 . section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a prefened embodiment, a new sectton of wellbore casing is fonned in 
the open hdte wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utHized to form or repair wellbore casings, pipelines, or structural 
supports. 

10 The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040, one or nrare upper sealing members 1045, 
one or nwre lower sealing members 1050, and a flexible coupling element 1055. 

The first support rhember 1020 is preferably adapted to be coupled to a 

15 surface location. The first support rnember 1020 Is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/6r electrical cunBnt and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example, be oonventtonal oommerdalty available slick wire, braided 

20 wire, coiled tubing, or drilling stock material. 

The second support menrd3er 1025 is preferably adapted to be coupled to a 
surface tocatton. The second support member 1025 is further coupled to the 
expansion oone 1030. The second support member 102518 preferably adapted to 
pennit the expanston cone 1030 to be axlaHy displaced nslative to the first support 

25 member 1020. The second support nnemfaier 1025 may, for exarnple, be 
conventional oommerdally available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In an alternative embodiment, the support member 1020 is telescopicalty 
coupled to the support member 1025, and the support member 1025 is coupled to a 
30 surface support nrtember. 

The expansion cone 1030 is coupled to the second supporit member 1025. 
The expansion cone 1030 Is preferably adapted to radially expand the expandable 
tubular member 1040 when the expanston cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
35 cone 1030 is provMed substantially as disclosed in one or more of the fottowing: (1) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02, 
filed on 12/3/1999, which claimed the t>en6fit of the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913. attorney docket no, 

5 25791.7.02, filed on 2/23/2000, which claimed the t)enefit of the filing date of U.S. 
provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent 
applicatton serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
2/10/2000, which claimed the t>enefit of the filing date of U.S. provisbnal application 
no. 60/119,611, attomey docket no. 25791.8; (4) U.S. utility patent applicatton serial 

10 no. 09/440.338, attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed 
the benefit of the filing date of U.S. provisional application no. 60/108,558, attomey 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546. filed on 2/18/2000;. (6) U.S. utility patent applicatk)n ho. 09/523.460. 
attomey docket no. 25791.11,02. filed on 3/10/2000, whteh claimed the t)enefit of 

IS the filing date of U.S. proyisiohal applicatioh no. 60/124,042. filed on 3/11/1999; (7) 
U.S. utility patent applicatton no. 09/512,895. attorney docket no. 25791.12.02, filed 
on 2/24/2000, which claimed the benefit of the filing dates of U.S. provistonal 
application no. 60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no. 60/154,047, attomey docket no. 25791.29, filed on 

20 9/16/1999; (8) U.S. utility appltoatton no. 09/511,941, attomey docket no. 
25791 .16.02, filed on 2/24/2000, which claimed the benefit of the filing date of U.S. 
provisional serial no. 60/1 21 ,907, attorney docket no, 25791 .16, filed on 2/26/1999; 
(9) U.S. utility patent applicatton no. 09/586,946, attorney docket no. 2579t.17.02, 
filed oh June 7, 2000, which claimed the benefit of the filing date of U.S. provisipnal 

25 patent application serial no., 60/1 37^998. attomey docket no. 25791.17, filed on 
6/7/1999; (10) U.S. ubTtty patent application no. 09/559,122, attomey docket no. 
25791.23.02, filed on 4/26/2000, which claimed the benefit of the filing date of U.S. 
provisional application no. 60/131,106, attomey docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional application no. 60/146.203. attomey docket no. 

30 25791.25. filed on 7/29/1999; (12) U.S. provistonal applicatton no. 60/143,039. 
attomey docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039, attomey docket no. 25791.36, filed 
on 10/12.1999; (15) U.S. provisional patent application no. 60/159,033, attomey 

35 docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, the 
disclosures of wtiich are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support meml)er 1020. 
The anchoring device 1035 Is preferably adapted to be controllably coupled to the 
5 expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 tp the open bole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

10 in a prefened embodiment the anchoing device 1035 includes one or more 

expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1060 are. actuated using fluldic pressure. 

15 In a prefenred embodiment, the anchoring .device 1035 further indudes a 

fluid passage 1036 adapted to receive a ball plug or other similar vaMng element 
In this ndanner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a preferred embodiment 
the anchoring diavice 1035 is any one of the hydraglically actuated packere 

20 commerciaiiy available from Halliburton Energy Services or Baker-Hughes, modified 
In accordance with the teachings of the present disctosure. 

In a prefenred embodiment the anchoring devices 135, 235, and 330 are 
also nrKxJified to includes a fluid passage that can be controllably plugged in order to 
permit fluidic materials to be exhausted from the anchoring devices 135, 235, and 

25 330. 

The expandable tubular member 1040 is removably coupled to the 
expansk>n oone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a prefemed embodiment the expendable tubular member 1040 further 

30 includes a lower section 1065, an intermediate section 1070, and an upper section 
1075. In a prefenred embodiment, the Icfwer sectton 1065 is coupled to the flexible 
coupling element 1055 in order to provide anchoring at an end portion of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
the lower and intemnediate secttohs, 1065 and 1070, are less than the wall thickness 

35 of the upper section 1075 in order to optimally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. 

in a preferred embodiment^ the expandable tubular member '1040 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

5. patent application serial no. 09/454,139, attonoey docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of ttie filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial.no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed ttte benefit of ttie filing date of U.S. provisional 

10 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed ttie benefit of the filing date of U.S. provisional application no. 60/119,611, 
attonney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 1 1/1^1 9d9, which claimed the benefit of 

15 ttie filing date of U^S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 25791.11.02, filed on 3/10/2000, whk:h daimed ttie benefit of ttie filing date of 
U.S. provistonal applteation no. 60/124.042, filed on 3/11/1999; (7) U.S. utHity patent 

20 appGcation no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed ttie benefit of the filing dates of U.S. provisional application no. ' 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attorney docket ho. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09^11,941, attomey docket no. 25791.16.02, filed on 

25 2/24/20(X), which claimed ttie benefit of ttie filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed ttie benefit of ttie filing date of U.S. provistonai patent application 
. serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

30 utility patent application no. , 09/559,1 22, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of tile filing date of U.S. provistonai application 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonai application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 

35 25791.26, filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
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60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appllcaticm no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney dodcet no. 25791.37. 
filed on 10/12/1999,*^ and (16) U.S. proviskKial patent applicatton no. 60/165,228, 

5 attorney docket no, 25791.39, filed on 11/1 2/1 999» the disclosures of which are 
incorporated herein by reference. 

in a preferred embodiment, the expandable tubular member 1040 is further 
provMed in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

10 The upper sealing members 1045 are coupled to the outer surface of the 

upper portkm 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluklidy seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. in a preferred embodiment, the apparatus 1015 includes a plurality of 

IS upper sealing rhembers 1045. 

The k)wer sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The tower sealing 
ntembers 1050 are preferably adapted to engage and flukiicly seal the interbce 
between the radially expanded expandable tubular nmnber 1040 and the open 

20 wellbore section 1005. In a preferred embodiment, the apparatus 1015 includes a 
plurality of tower sealing memt>ers 1050. 

The flexible coupling element 1055 is coupled to the tower portion 1065 of 
the expandabte tubular merhber 1040. The flexlbto coupling elerhent 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 

25 engagement within the walls of the open hole wellbore section 1005. In this 
manner, the lower portion 1065 of the expandable tubular member 1040 is coupled 
to the walls of the open hole wellbore section 1005. In a preferred embodiment, the 
flexible coupling element 1055 is a stotted tubular member. In a preferred 
embodintont, the flexibte coupling element 1055 includes one or more hook 

30 elements for engaging the walls of ttie open hote wellbore section 1005. 

As illustrated in FIG. 10a, the apparatus 1015 is preferably poslttoned with 
the expandable tubular member 1040 positioned in overlapping relation with a 
portion of the wellbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the lower portion of the wellbore casing 1000. In a 

35 prsfenred embodiment, the upper sealing rfiembers 1045 are positioned in opposing 
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relation to the lower portion of the weilt>ore casing 1000 and the lower sealing 
memt)6rs 1050 are positioned in opposing relation to the walls of the open hole 
wellbore section 1005. In this manner, the internee t)etween the radially expanded 
tutHJiar meml)er 1040 and the wellbore casing 1000 and open hole wellt>ore section 

5 1005 Is optinnallyfluidicly sealed. 

As illustrated in FIG. 10b, in a prefenred enibodiment a quantity of a norv- 
hardenable fluidic niaterial is then injected into and then out of the apparatus 1015. 
in a prefenred embodiment, the hon-hardenable material is discharged firom the 
apparati^ 1015 using the valveabie flow passage 1(%5. The non-hardenable fluidic 

10 material may be any numbelr of conventional commercially available fluidic materials 
such as, for example, drilling mud. 

As illustrated in FIG. 10c, in a preferred embodiment, a quantity of a 
hardenable fluidic sealing material is then injected Into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic sealing material is 

15 exhausted from the apparatus 1015 using the valveabie flow passage 1065. In a 
prefenred embodiment, the hardenable fluidic sealing material is perrriitted to 
completely flll the annular space between the tubular member 1040 and the open 
hole wellbore section lOiOS. The hardenable fluidic sealing nnaterial may be any 
number of conventional commercially available materials such as, for example, 

20 cement, slag mix and/or epoxy resin.. In this manner, a fluidic sealing annular 
element Is provided around the radially expanded tubular member 1040. 

As Hlustrated In FIG. lOd, In a preferred embodiment, another quantity of a 
non-hardenabie fluidic material is then injected into and put of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 blocking device, is placed into the non-harderiable fluid material. In a preferred 
entfKxliment, the ball plug 1080 then seats in and seals off the valveabie fluid 
passage 1065. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1040 to the open hole wellbore section 1005. 

In an alternative embodiment, the valveabie fluid passage 1065 includes a 

30 remote or pressure acUvated valve for sealing off the valveabie fluid passage 1065. 

As illustrated in FIG. lOe, in a prefenBd embodknent, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anchoring device 1035 

35 causing the flexibte coupling element 1055 to radially expand into Intimate contect 
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with the walls of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tubular mennber.1040 is removably coupled to the 
walls of the open hole welibore section 1005. 

As Illustrated in FIG. lOf, the expansion cone 1030 is then axialiy displaced 
5 by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the wails of the open 
hole wellbore section 1 005. 

In an alternative embodiment* as illustrated in FIG. lOg, the axial 
10. displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fiuidic nriaterial into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion obne 1030 using the pressurized fiuidic 
material. In tNs manner, a temporary need for increased axial force during the 
15^ radial expansion process can be ^sily satisfied. 

In a prefened embodiment, the hardenable fiuidic sealing material is then 
permitled to at least partial cure. 

As illustrated in FIGS. lOh and Ipi, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
20 1030, the first support member 1020 and the anchorirvg device 1035 are preferably 
removed from expandable tubular member 1040 by de-i>rassurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005. 

In a prefenred embodiment, the resulting new section of wellbore casing 
25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fiuidic sealing material. In this manner, a new section of welibore casing 
is optimally provided. More generally, the apparatus 1015 is used to fomn and/or 
. repairwetlborecasir>gs, pipelines, and structural supports. 

Refenirvg to FIGS. 11a to 11g, an alternative emtxxjiment of an apparatus 
30 and method for coupling an exparxiable tutuilar member' to a preexisting structure 
will now be described. Refemr^ to Fig. 11a, a wellbore casing 1100 is positioned 
within a subterranean formation 1 105. The wellbore casing 1 100 may be positioned 
in any orientetion from the vertical direction to the horizontel direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
35 result of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturirig operation performed upon the surrounding subtenranean 
formation 1 1 05. As will be recognized by persons having ordinary skill in the art. the 
openings 1110 can adversely affect the subsequent operation and use of the ^ 
welibore casing 1 1 00 unless they are sealed off. 
5 In a preferred ennbodiment an apparatus 1115 is utilized to seal off the ^ 

openings 1110 in the welibore casing 1100. More generally, the apparahis 1115 Is ; 
preferably utilized to form or repair welibore casings, pipelines, or staictural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 

10 ' second support member 1125, an exparision cone 1130. an anchoring device 1135, ^ 
and expandable tubular rnember i 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surfoce location. The first support mender 1 120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey H 

IS ' pressurized fluidic materials and/or electrical current and/or communication signals 

frorh a surface location to the anchoring device 1135. The first support member n 
1120 preferably has a substentially hdlow annular cross sectfonal 
support member 112K) may, for example, be fabricated from conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 

20 material. ^ 
the second support rnember 1 125 is preferably adapted to be coupled to a 
surface kx»tion. The second support menrriber 1125 is furUier coupted to the ^ 
expansion cone 1 1 30. The second support member 1 125 is preferably adapted to 
pennit the expansion cone 1130 to be axialty displaced relative to ttie ftet support ^ 

25 member 1120; The second support niembef 1125 may, for example, be 
conventional commerdally available slick wire, braided wire, ooiled tubing, or drilling 
stock nriateriai. 

In a preferred embodiment, the first support member .1120 is coupled to a 
surface kx^tion by a slip joint and/or sliding sleeve apparatus that is concentrically ^ 
30 coupled to the second support member 1125. . 

The expansion cone 1 1 30 is coupled to the second support mender 1 1 25. "1 
The expanston cone 1130 is preferably adapted to radially expand the expandable 
tubular nriember 1 140 when the expansbn cone 1 1 30 is axially displaced relative to ^ 
the expandable tubular mennber 1140. In a preferred embodiment, the expansion 
35 cone 1 130 is provWed substentieily as disclose in one or more of ttie fbltowing: (1) -i 
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p U.S. utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, 

filed on 12/3/1999, which daimed the benefit of the filing date of U.S. provisional 
^ patent application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; 

(2) U.S. utitity patent applicatkm serial no. 09/510,913. attorney docket no. 
r 5 25791 .7.02, filed on 2/23/2000. which daimed the t)enefit of the filing date of U.S. 

provisional applteatkxi no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent 
^ applicatton serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 

2/10/2000. which claimed the t>enefit of the filing date of U.S. provisk>nal application 
^ no. 60/1 1 9.61 1 , attorney docket no. 25791 .8; (4) U.S. utility patent application serial 

10 no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1099, which claimed 

the t)enent of the filing date of U.S. proviskNial application no. 60/108.558. attorney 

docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 

60/183,546. filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, 

attorney docket no. 25791. 11. (X2. filed on 3/10/2000. whtoh daipned the benefit of 
IS the fiUng date of U.S. provisional applicatton no. 607124.042. filed on 3/11/1999; (7) 
p U.S.ufilitypatentappikatkmno. 09/512.895. attorney docket no. 2579112.02, fiM 

on 2/24/2000. whteh daimed the benefit of the filing dates of U.S. provistonal 
r applteatton no. 60/121.841. attorney docket no^ 25791.12, filed on 2/26/1999 and 

U.S. provisional applicatkm no: 60/154.047, attorney docket no. 25791.29, filed on 
r 20 9/16/1999; (8) U.S. utitity applicdtton no. 09/511941. attorney docket no. 

25791.16.02, filed on 2/24/2000. whk:h daimed the benefit of the filing date of U.S. 

provistonal serial no. 60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; 

(9) U.S. utility patent applteatk>n no. 09/588,946. attorney docket no. 25791.17.02, 

filed on June 7. 2000, which daimed the benefit of the filing date of U.S. provisional 
25 patent appUcatton serial no. 60/137,998. attonney docket no. 25791.17. filed on 
^ 6/7/1999; (10) U.S. utility patent appltoation no. 09/559.122, attomey docket no. 

25791.23.02. filed on 4/26/2000, which daimed the benefit of ttie filing date of U.S. 

pro\^k>nal application no. 60/131,106, attorney docket no. 25791.23, filed on 

4/26/1999; (11) U.S: provistonal application no. 60/146,203, attomey docket no. 
30 25791.25, filed on 7/29/1999; (12) U.S. provistonal application no. 60/143,039, 

attomey docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
. application serial no. 60/162,671 , attomey docket no. 25791 .27, filed on 1 1/1/1999; 
P (14) U.S. provisional appltoation no. 60/159^039. attorney docket no. 2579136. filed 

on 10/12.1999; (15) U.S. provistonal patent application no. 60/159.033, attonriey 
r 35 docket no. 2579137. flted on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165,228. attorney docket no. 25791.39, filed on ,11/12/1999. the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first support memt)er 1120. 
The anchoring device 1135 is preferably adapted to be controllably coupled to the 

5 expandable tubular member 1 140 and the wellbore cashing 1 100. In this manner, the 
anchoring device 1135 preferably coritroilably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to fedlttate the radial expansion of the 
expandable tubular member 1 140 by the axial displacement of the expansion cone 
1130. In a prefsrred embodiment, the anchoring device 1135 includes one or more 

10. expandable elements 1 150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 1 00. In a preferred embodiment, the expandable elements 
1 150 are actuated using fluidlc pressure, in a pfefened embodiment, the anchoring 
device 1 135 Is any one of the hydraullGally actuated packers oommerctally available 

15 from Halliburton Energy Services or Baker-Hugtes modified in accordance with the 
« teachings of the present disctosure. 

The. expandable tubular member 1140 is renriovably coupled to the 
expanskin cone 1130. The expandable tubular member 1140 Is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 

20 device 1135. In a preferred embodiment, the expandable tubular mmiber 1140 
inckjdes one or more anchoring windows 1155 for penfnitting the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and theaxpandable tubular member 1 140. 

In a prefened embodiment, the expandable tubular member 1140 further 

25 includes a lower section 1160, an intermediate section 1165, and an upper sectton 
1170. In a preferred embodiment, the lower sedtoh 1160 rests upon and Is 
supported by the expanskin cone 1130. In a preferred embodiment, the 
intemnedlate section 1 165 includes the anchoring windows 1155 in order to provMe 
anchorirtg at an intermediate portion of the expandable tubular member 1 140. 

30 In a preferred embodiment, the expandable tubular member 1140 is further 

provided substantially as disclosed in one or more of the f6ik>wing: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utility patent applteation serial no. 09/51 0,9t 3, attorney docket no. 25791.7.02. filed 
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r . on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

application no. 60/121J02, fHed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the tienefit of the filing date of U.S. provisional application no. 60/119,611, 
r 5 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 

attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
^ the filing date of U.S. provi$k)nal application no. 60/108,558, attorney docket no. 

25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
^ filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of ttie filing date of 
U.S. provisional applicatton no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
applioation no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
wtiich claimed ^ benefit of the fBing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/28/1999 and U S. provlstonal 
15 application no. 80/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
r U.S. utility appitoation no: 09/511.941, attorney docket no. 25791.16.02. filed on 

2/24/2000. whteh dabned the benefit of the filing date of U.S. provisional serial no. 
^ 60/121 .907. attorney docket no. 25791 ,16, filed on 2/26/1999; (9) U.S. utUNy patent 

applicatkxi no. 09/588.946. attorney dQCket no. 25791.17.02. filed on June 7. 2000. 
r 20 whteh claimed the benefit of the filing date of U.S. proviskmal patent appHcatton 

serial no. 60/137.998. attorney docket ho. 25791.17, filed on 6/7/1999; (10) U.S. 
r utility patent application no. 09/559*122, attorney docket no. 25791.23.02, filed on 

4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
25 provisional application no. 60/146.203, attorney docket no. 25791.25. filed on 
^ 7/29/1999; (12) U.$. provisional application no. 60/143.039. attorney docket no. 

25791.26, filed on 7/9/1999; (13) U.S. provisional patent appUcattori serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteatk)n no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
30 U.S. provisional patent application no. 60/159.033. attorrmy docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisbnal patent applteation no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 
35 expandabte tubular rnember 1140. The sealing members 1145 are preferably 
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adapted to engage and fluidlcly seal the interface t>etween the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a preferred 
embodiment the apparatus 1 1 15 includes a plurality of sealing members 1 145. In a 
preferred embodiment, the sealing members 1145 surround and isolate the opening 
5 1110. 

As illustrated in FIG. 11a, the apparatus 1 1 15 is preferably positioned within 
the v^llbore casing 1100 with the expandable tubular mmiber 1140 positioned in 
opposing relation to the opening 1110. In a prefened emt)odiment« the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubular menri>er 1 140 optimally fluidldy isolates the opening 1110. 

As Illustrated in FIG. lib, the apparatus 1115 then anchored to. the 
wellbore casing 1 100 using the anchorihg device 1 135. In a preferred embodiment, 
the anchoring device 1135 iisf pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1 1 55 in the expandable tubular member 1 140 Into intimate contact with the 
wellbore casing 1100: In this manner, thd intenmediate sectiori 1165 of the 
expandable tubular member 1 140 1$ removably coupled to the wellbore caslr^ 4 1 00. 
In an altematlve embodiment, a compressible cement and/or epo)^ is then 

20 ir^eded Into at least a portion of the annular space between the unexpended portion 
of the tubular meniber 1140 and the weilbiore casing 1100. The compressible 
cement and/or epoxy is then penmltted to at least partially cure prior to the Inltlatioh 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular member 1 140. 

25 As illustrated in FIG. Ilcjn a preferred embodiment, the expansion cone 

1130 is then axially displaced by applying an axial force to the second support 
member 1 125. In a preferred embodiment the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1 140 into intimate contact with the walls of the wellbore or the wellbore 

30 casing 1100. 

As illustrated in FIG. lid, in a preferred embodiment, the axial displacement 
of the expansion cone 1130 is stopped once the expansion cone 1130 contacts the 
tower portion of the anchoring device 1 1 35. 
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As illustrated In FIG. 11e, In a preferred emtx>din)ent, the anchoring device 
1135 Is then decoupled from the weilbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. Ilf, in a preferred embodiment, the axial displacement 
5 of the expansion cone 1130 is then resumed. In a prefened embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the weilbore 
casing 1 100. In a preferred embodlnrient. the lower section 1 160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 

10 to fedlitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the weilbore or the weilbore casing 1 100. 

As illustrated In FIGS: 11g, after the expandable tubular nrtember 1140 has 
been completely radially expanded by tfie axial displacement of the expansion cone 
1130, the 1110 in the weilbore casing I'lOO is sealed off by the radially expanded 

15 tubular merTd>er 1140. In this manner, repairs to the weilbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
weilbore casings, pipelines, and stnidural supports. In a preferred embodiment, the 
iniside diameter of the radially expanded tubular member 1140 is substantially 
constant 

20 Referring to FIGS. 12a to 12d, an alternative embodiment of an apparatus 

andmethod for coupling an expandable tubular member to a preexisting structure 
will now be described. Refemng to Fig. 12a, a weilbore casing 1200 Is positioned 
within a subterranean fonnation 1205. The wellt>ore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weilbore 

25 casing 1200 further Indudes one or more openings 1210 that may have been the 
result of unintentional damage to the weilbore casing 1200, or due to a prior 
perforation or fracturing operation performed upon the surrounding subtenanean 
fonration 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and u$e of the 

30 weilbore casing 1 200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 in the weiitK>rd casing 1200. More generally, the apparatus 1215 is 
preferably utilized to form or repair weilbm casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235. and one or 
more sealing memt>ers 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 
5 location. The support niember 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electricai current and/or communication signals from a 
surface location to the expandable expansion cone. The supportmember 1220 
may, for example, be oonventional oomrnerdally available slick wire, braided wire, 

10 coHed tubing, or drilling stock rnaterial. 

The expandable expansion cone 1225 is coupled to the support member 
1220. the expandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion pone 
1225 is axially displaced relative to the expandable tubular member 1235. The 

15 expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portk>n of the expandable tubular member 1235 when the expandable 
expanston cone 1225 is controllably radially expanded. The expandable expansion 
cone 1225 may be any nurnber of conventional commercially available radially 
expandable expansion cones. In a prefened embodbnent. the expandable 

20 expansion oone 1225 is provided sulMtanUaily as disdosed In U.S. Patent No. 
5,348,095, the disdcisure of wMch is inoorporated herein by reference. 

in a preferred embodiment, the expansion oone 1225 Is further provided 
substantially as disdosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 

25 12^1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 .293. attorney dodcet no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docltet no. 25791.7.02. filed 
on 2/23/2000. wNch daimed the benefit of the filing date of U.S. provisional 
appHcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 

30 serial no. 09/502.350. attorney dodtet no. 25791.8.02. filed on 2/10/2000, whidi 
ctaimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney dodtet no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 

35 25791 .9. filed on 1 1/16.1998; (5) U.S. provisional piatent application no. 60/183.546. 
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r filed on 2A18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 

no. 25791.11.02. filed on 3/10/2000. wtiich claimed the benefit of the filing date of 
r- U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

1 application no. 09/512,895, attorney dodcet no. 25791.12.02, filed on 2/24/2000, 

P 5. which claimed the benefit of the filing dates of U.S. provisional application no. 

60/121,841, attomex docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
^ application no. 60/154,047, attorney docket no, 25791.29, filed on 9/16/1999; (8) 

U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
^ 2/24/2000, which claimed the t}enefit of the filing date of U.S. prbvistonal serial no. 

10 60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatk>n no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
whteh Claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
^ utility patent applteatton no. 09/559^122, attorney docket no. 25791.23.02, filed on 

15 4^2000, whkdi claimed the benefit of the filing date of U.S. provisional appKcatiori 
r no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

proviskMfial applicatton no. 60/146,203, attorn^ docket no. 25791.25, filed on 
p 7/29/1999; (12) U.S. provistonal applicattori no. 60/143,039, attomey docket no. 

25791.26, filed on 7/9/1999; (13) U.S. proviskmal patent applicatkm serial no. 
r 20 60/162,671, attomey docket no. 25791:27, filed on 11/1/1999; (14) U.S. pnDvisional 

applcation no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
r- U.S. provistonal patent appitoatton no. 60/159,033, attomey docket no. 25791.37. 

filed on 10/12/1999; and (16) U.S. provistonal patent appltoatton no. 60/165,228, 
^ attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 

25 incorporated herein by reference. 
^ The expandable tubular member 1235 is renrK)vably coupled to the 

expansion cone 1225. In a prefened embodiment, the expandable tubular member 
1235 includes one or more engagement devices 1250 that are adiapted to couple 
with and penetrate the wellbore casing 1200. In this manner, the expandable 
30 tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
r preferred embodiment, the engagement devices 1250 include teeth for biting into 

ttie surface of the wellbore casing 1200. 
r* Ih a preferred embodiment, the expandable tubular member 1235 further 

indudds a lower sedton 1255, an intermediate section 1260, and an upper section 
p 35 1265. In a preferred embodiment, the lower sectton 1255 Includes the engagement 
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de\^oes 1250 in order to provide anchoring at an end portion of tlie expandable 
tubular memt)er 1235. In a preferred embodiment, the wall thickness of the lower 
and intermediate sections. 1255 and 1260, are less than the wall thidtness of the 
upper section 1265 in order to optimally facilitate the radial expansion of the lower 
5 and intermediate sections. 1 255 and 1260, of the expandable tubular member 1235. 
In an alternative embodiment, the lower section 1255 of the expandable tubular 
member 1235 is stotted m order to opitlmally fadlitete the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 is further 

provided sutvstantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no.' 25791.3.02, filed on 
12/3/1999, which cisrirned the benefit of the filing date of U.S. prov»k>nal patent 
applicatton no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

15 uti% patent applicatidn sertal no. 09/510.913, attorney dockdt no. 25791,7.02. fited 
on 2/23/2000, wMch daiined the benefit of the fiHng date of U.S. provisional 
appflcation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appHcatbn 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on. 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611, 

20 attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket ho. 25791.9.02. filed on 11/15/1999. vyhich claimed the benefit of 
the filing date of U.S. provistonal applteatton no. 60/108,558. attom^ docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provistonal patent applteatton no. 60/183.546. 
fited on 2/18/2000; (6) U.S. utility patent application ho. 09/523.460, attorney docket 

25 no. 25791.11.02, fited on 3/10/2000, which claimed the benem of the filing date of 
U.S. provisional application no. 60/124,042, fited on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed Vhe benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

30 application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed Uie benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16, filed pn 2/26/1999; (9) U.S. utility iratent 
application no. 09/588.946, attomey docket no. 25791.17.02. filed on June 7, 2000, 

35 whteh claimed the benefit pf the fHing date of U.S. provisional patent application 
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r "O- 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

uBIIty patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
r- 4/26/2000. Which claimed the benefit of the filing date of U.S. provisional applicatton 

I no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

P 5 provistonal applicatton no. 60/146.203. attorney docket no. 25791.25. filed on 

7/29/1999; (12) UlS. provisional appitoation no. 60/143.039. attorney docket no. 
^ 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

60/162,671. attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 
^ applicatk»n no.60/159,039, attorney docket no. 25791 .38, filed on 10/12,1999; (15) 

10 U.S. proviskNial patent application no. 60/159.033, attorney docket no. 25791.37. 

filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165,228. 
, attorney docket no. 25791.39, filed on 11/12/1999, the disctoswes of which are 

incorporated her^ tyy reference. 
P The sealing meiTdMrs 1240 are pi«feral)lycoi4)led to the outer surface of the 

15. - iq^per portion 1265 of the e}q>arKlat)le tubular member 1235. The sealing meitibers 
r 1240 are preferably adapted to engage and fluidicly seal the interface between the 

radiaHy expanded expandable tubular member 1235 and the wellbore casing 1200. 
r In a preterrad embodiment, the apparatus 1215 includes a plurapty of sealing 

members 1240. In a preferred embodiment, the sealing membere 1240 swround 
r 20 and isolate the opianing 1210. 

As ilhstrated in FIG. 12a. the apparatus 1215 is pr^erably positkirted within 
r- the wellbore casing 1200 with the «q)andabte tubular member 1235 positioned in 

opposing relation tp the opening 1210. In a preferred embodiment, the apparatus 
^ 1215 includes a plurality of sealing members 1240 that are positkmed above and 

/ 25 betow the opening 1210. In tills nwnner. the radial expanston of the exparidabte 

tubular nrtember 1235 optimally fluMldy isolates flie opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of the 

apparatus 1215 is then anchored to the wellbore casing 1200 by expandlrig the 

expandable expansion cone 1225 into contact with the lower section 1255 of the 
30 expandable tubular member 1235. In a prefenred embodiment, the lower section 
r 1255 of the 6}q>andable tubular member 1235 is radially expanded into intimate 

contact with the wellbore casing 1 200. In a preferred embodiment, the engagement 
r devices 1250 are thereby coupled to, and at least partially penetrate into, the 

wellbore casing 1200. In this manner, the lower section 1255 of the expandable 
p 35 tubular member 1 235 is optimally coupled tp the wellbore casing 1 200. 
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In an alternative embodiment, a oompres8it)le cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or ^ 
eipoxy may then be pennitted to at teast partially cure prior to the initiation of the 

5 radial expansion process. In this manner, an annular structural support and fluldic ^ 
seal is provided around the tubular member 1235. 

As illustrated In FIG. 12c, the expandable expansion cone 1225 is then ^ 
axialty displaced by applying an axial force to the support member 1220. In a 
preiferred embodiment the aodal displacement of the exparision cone 1225 radially 

1 0 expands the expandable tubular member 1 235 into Intimate contact with the walls of "1 
the wellbore casing 1200. 

As lllustFated in FIG. 12d, in a prefenred embodiment, after the expandable 
tubular member 1235 hM been radially expanded by the axial displacement of the 
expandable expansion cone 1235. the opening 1210 in the wellbore casing 1200 is 

15 sealedoff by the radial^ expanded tubular rneniber.1235. In this mianner, repairs to 

the wellbore casing 1200 are optimally provided. More generally, the apparatus ^ 
1215 Is Used t&repair or fomn wellbore casings, pipelines, and structural supports. 

Refening to FIGS. 13a to 13d, an alternative embodiment of ifin apparatus 
and method for coupling an exr^indable tubular member to a preexisting structure 

20 win now be described. Refening to Fig. 13a, a wellbore casing 1300 is positioned ^ 
within a subterranean fomnation 1305. The weltbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore ^ 
casing 1300 further indudes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prior ^ 

25 perforatfon or fracturing operation perfonrad upon the surrounding subten^nean 
formation 1305. As will be recognized by persons having ordinary skill in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
wellbore casing 1 300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 is 

preferably utiltzed to fbnm or repair wellbore casings^ pipelines, or structural "1 
supports. 

The apparatus 1315 preferably Includes a support member 1320, an * n 
expansion cone 1325, ah expandable tubular member 1335, a heater 1340, and one 
35 or more sealing members 1345. ' 
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The support member 1320 is preferably adapted to be coupled to a sur^oe 
location. The support member 1 32Q is further coupled to the expansion cone 1 325. 
The support member 1320 Is preferably adapted to convey pressurized fluldic 
materials and/or electrical current and/or oomrnunication signals from a surface 

5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expanston cone 1325 is coupled to the support member 1320. The 
expansion oofte 1325 is preferably adapted to radially expand the expandat)le 

10. tidxilar member 1335 when the expanston cone 1325 is ^xially displaced relative to 
the expandable tubular member 1335. The expanston cone 1325 imay be any 
number of oonventtonal oomnnercially avallabte expansion cones. 

in a preferred ennbbdiment, the expanston cone 1325 is further provMed 
substantially as disctosed in one or more of the following: (1) U.S. utUify patent 

15 applicatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, whtoh claimed the benefit of the filing date of U.S. provisional patent 
appficatton ho. 60/111,293, attorney dodket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appltoatton serial no. 09/510,913, attonriey docket no. 25791.7:02. filed 
on 2/23/2000, whtoh claimed the benefit of the filing date of U.S. provistonal 

20 applicatton no. 60/121,702, fited on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, fited on 2/10/2000, which 
claimed the benefit of the filing date of \J.S, provisional applicatton no. 60/119,611, 
attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25701.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attomey (tocket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 
no. 25791.11.02, fited on 3/10/2000, which dairhed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates cf U.S. provistonal applicatton no. 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appltoatton no. 60/154,047. attomey docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility application no. 09/511,^41, attomey docket no. 25791.16.02, fited on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
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60/121,907. attorney dockdt no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney dodket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisbnal patent application 
. serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

5 utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provi8k)nal application 
no. 60/131,106; attorney docket no, 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203, attorney docket no. 25791.25. filed on 
7^/1999; (12) U.S. provisk>nal application no. 60/143.039, attorney docket .no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (IS) 
U.S. provldtonal patent application no. 60/159,033, attorney docket no. 25791.37, 
fifed on 10^12/1999; and (16) U.S. proviStonal patent application no. 60/165,228. 

15* * attorney docket no. 25791.39, filed on 11/12/1999, the disdpsurBS of which are 
incorporated herein by reference. 

The expandable tubular member 1335 is removably coupled to the 
expansion cone 1325. In a preferrsd embodiment, the expandable tubular member 
1335 includes one or more engagement devices 1350 that are adapted to couple 

20 with and penetrate the wellbore casing 1300. In this manner, the expandable 
tubular men^ 1335 Is optimally coupled to the vyellbore casing 1300. In a 
prafsrred embod^nt, the engagement devices 1350 include teeth for biting into 
the surface of the wellbore casing 1300. 

In a preferred embodiment, the expandable tubular member 1335 further 

25 includes a lower section 1355. an intennediate sectton 1360. and an upper section 
1365. In a prefenred embodiment, the lower section 1355 includes the engagement 
devices 1350 in order to provide anchoring at an end portion of the expandabile 
tubular member 1335. In a preferred embodiment, the wall thickness of the lower 
and intermediate sections, 1355 and 1360, arl) less than the wall thickness of the 

30 upper sectton 1365 In order to optimally fadlitate the radial expansion of the lower 
and intermediate sections, 1355 and 1360, of the expandable tubular member 1335. 

In a preferred embodiment, the tower section 1355 of the expandable tubular 
memt>er 1335 includes one or more shape memory metal inserts 1370^ In a 
preferred emtxxliment, the Inserts 1370 are adapted to radially expand the lower 

35 sectton 1 355 of the expandabto tubular member 1 335 into Intimate contact with the 
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wellbore casing 1300 when heated by the heater 1340. The shape memory metal 
Inserts 1370 may be fial)ricated from any numl)er of conventional commercially 
available shape memory alloys such as, for example, NiTI or NitiNOL using 
conventional fonning processes such as, for example, those described In U.S. 

5 Pdtent Nos. 5.312,152, 5,344,506. and 5,718.531, the disclosures of which are 
incorporated hereirl by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand the lower section 1355.of the expandable tubular 
member 1335 when the inserts 1370 are \)Qa\Bd to a temperature above their 
transformation temperature using the heater 1340. In a preferred embodiment, the 

10 transformation temperature of the inserts 1370 ranges from about 250^ F to 450^ F. 
In a preferred embodiment, the material composition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
expansion of the lower section 1 355 during the transfbnmation process. 

In a prefenred embodiment, ttie inserts 1370 are positioned within one qr 

15 more Gonesponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Attematlveiy, the inserts 1370 are completely 
contained within the lower section 1 355 of the expandable tubular member 1 335. 

In a preferred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utilKy 

20 patent application serial no: 09/454,139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attomey docket no. 25791,3. filed on 12/7/1998; (2) U.S. 
utW^ patent appHcatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provistonal 

25 applteatlon no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional appikiation no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

30 the filing date of U.S. provisional applicatton no. 60/108,558, attomey docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provistonal patent applteatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attonr)ey docket 
no. 25791.11.02. filed on 3/10/2000, whUdi claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

35 applicatkMi no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
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which daimed the benefit of the filing dates of U.S. provislonai application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney dodtet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatbn no. 09/511,941. attorney dodcet no. 25791.16.02, filed on 

5 2/24/2000, which claimed the t>enefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatkm no. 09/588,946. att(»ney docket no. 25791.17.02. filed on June 7, 2000. 
which daimed the benefit of tt>e filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no., 25791.17. filed on 6/7/1999; (10) U.S. 

10. utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing dsite of U.S. proviskmal application 
no. 60/131,106, attorney docket no. 25791.23, filad on 4/26/1999; (11) U.S. 
proviskMnal applicatkm no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. pioviskMoial application no. 60/143.039, attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provistonai patent appjtoatkm serial no. 
60/162,671, attorney dodcet no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appitoatkm no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonai patent appiteatton no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proviskmal patent appHcatton no. 60/165.22^, 

20 attorney docket no. 2579139, filed on 11/12/1999, the disdosures of whteh are 
incorporated herein by refBrence. 

The heater 1340 is ooupled to the support member 1320. The heater 1340 
Is prefecably adapted to controilably generate a k)calteed heat source for elevating 
the temperature of ttie inserts 1370. In a prefen^ embodiment, ttie heater 1340 

25 Indudes a oohventkmal ttwnnostat control in order to control the operating 
temperature. The heater 1340 to preferably oontrolled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably ooupled to the outer surftK» of the 
upper portion 1 365 of the expandat)le tubular member 1 335. The sealing members 

30 1345 are preferably adapted to engage and fiuklidy seal ttie interface between the 
radially expanded expandable tubular member 1335 and ttie wellbore casing 1300. 
In a preferred embodiment, the apparatus 1315 indudes a plurality of sealing 

i ■ ' 

members 1345. in a preferred embodiment, the sealing members 1345,sunnourKl 
and isolate the opening 1310. 
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r . As illustrated in FIG. 13a. the apparatus 1315 is preferably positioned within 

the wellbore casing 1300 with the expandable tubular member 1335 positioned in 
r opposing relation to the opening 1310. In a preferred embodiment, the apparatus 

1315 includes a plurality of sealing members 1345 that are positioned above arid 
P 5 below the opening 1310. In this manner, the radial expansion of the expandable 

tubular member 1 335 optimally fluididy isolates the opening 1310. 

As illustrated In FIG. 13b, in a prefemed embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the weHbore casing 1300 
^ by radially expanding the inserts 1370 using the heater 1340. In a preferred 

10 embodiment the expansion of the Inserts 1370 causes the lower section 1355 of the 
_ expandable tubular member 1335 to contact the wellbore casing 1300. In a 

preferred embodinrAnt, the engagement devices 1 350 are thereby coupled to, and at 
least partially penistrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 
15 weflbore casing 1300. 
r In an alternative embodiment, a compressible cement and/or epoxy is then 

injected Into the annular space between the unexpended portion of the tubular 
!^ member 1335 and the wellbore casir^ 1300. The compressible cement and/or 

epoxy may then be peonitted to at least partially cure prior to the IniflaUon of the 
20 radial expansion process. In this manner, an annular strndural support and fluidic 
seal is provided around the tubular member 1335. 

As Olustrated in FIG. 13c the e:!(panslon cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. In a preferred ernbodiment, 
^ the axial displacement of the expansion cone 1325 radially exparids the expandable 

25 tubular memt)er 1335 into intimate contact with the wails of the wellbore casing 
^ 1300. 

As Illustrated in FIG. 13d, in a prefenred emt^iment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 in the wellbore casing 
30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
r repairs to the wellbore casing 1300 are optimally provMed. More generally, the 

apparatus 1315 is used to repair or form wellbore casings, pipelines, and structural 
f supports. 

Referring to FibS. 14a to 14g, ah alternative embodiment of an apparatus 
n 35 and method for coupling an expandable tubular menr^ to a preexisting structure 
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will now be described. Referring to Fig. 14a, a welibore casing 1400 is positioned 
within a subtenranean formation 1405. The welibore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The welibore 
casing 1400 further includes one or more openings 1410 ttiat may have been tiie 

5 result of unintentional damage to the welibore casing 1400, or due to a prior 
perforation or frachiring operation perfomned upon the sunounding subterranean 
formation 1405. As will be recognized by persons having ordinary skill in ttie art, the 
openings 1410 can adversely , affect the subsequent operation and use of the 
welibore casir^ 1400 unless they are sealed off. 

10 In a prefenned embodiment, an appanaitus 1415 is utilized to seal off ttie 

openings 1410 in tiie welibore casing 1400. More generally, the apparatus 1415 Is 
preferably utilized to fomi or repair welibore casings, pipelines, or str\x:tural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 
15 second support member 1425, a coupling 1430, &n expandable tubular menrtber 
1435, an expansloh oone 1440, a third support member 1445, and a packer 1450. 

The first support menter 1420 is preferably adapted to be coupled to a 
surface tocation: The support member 1420 is further coupled to Uie expanston 
cone 1440. The first support member 1420 is prsferat>iy adapted to convey 
20 pressurized flukiic materials and/or electrical cunBnt and/or communication signals 
from a surf^ location to the Expansion oone 1440 and Uie packer 1450. The first 
support member 1420 may, for example, be conventional commercially available 
sitek wire, brakled wire, coiled tubing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a 
25 surface location. The support member 1425 is further coupled to \he coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized flukiic 
materials and/br electrical cunent and/or communication signals from a surface 
location to Uie coupling 1430. The second support member 1425 may, for example, 
be conventional conrvnercially a>^ilable slick wire, braided wire, coiled tubing, or 
30 drilling stock material. 

The coupling 1430 is coupled to ttie second support member 1425. The 
coupling 1430 is further preferably removably coupled to the exparidabie tubular 
member 1435. The coupling 1430 may be any number of conventional 
. oommerdaily available passive or acH^ly controiied coupling devices such as, for 
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r . 

r example, packers or slips. In a preferred embodiment, the coupling 1430 is a 

mechanical slip. 

r The expandable tubulpr member 1435 is removably coupled to the coupling 

1430. In a preferred embodiment, the exparxlable tubular member 1435 includes 
p 5 one or more engagement devices that are adapted to couple with and penetrate the 

wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
P optimally coupled to the wellbore casing 1400. In a prefenred emt>odiment, the 

engagement devices include teeth for biting into the surface of the wellbore casing 
^ 1400. In a preferred embodiment, the expandable tubular member 1435 further 

10 includes one or more sealing members on the outside surface off the expandable 
^ tubular member 1435 in enter to optimally seal the interface between the 

expandable tubular menr)ber 1435 and the ^llbore casing 1400. 

In a preferred embodiment, the expandabte tubular member 1435 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
15 patent application seriaj no. 08/454,139, attorney docket no. 25791.3.02, filed on 
r 12^1999, wMch claimed the benefit of the filing date of U.S. provistenai patent 

applteation no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
P u&nty patent application sertel no. 09/510,913, attorney docket no. 25791.7.02, filed 

on 2/23/2000, which claimed ttie benefit of the filing date of U.S. proviskxial 
r 20 applk:ation no. 60/121,702. fitod on 2/25/1999; (3) U.S. utility patent application 

serial no. 09/502,350, attorney docket no. 25791 8.02, fited on 2/10/2000, which 
r- claimed the benefit of tiie filing date of U.S. provisional application no. 60/119,611, 

attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
^ attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
_ 25791.9, filed on 1 1/16.1998; (5) U.S. provistohal patent application no. 60/183,546, 

filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791. 11. 02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisk)nal application no. 60/1 24,042, filed on 3/1 1/1999; (7) U.S. utility patent 
30 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
^ application no. 60/154,047, attorney docket no. 25791.29, fited on 9/16/1999; (8) 

. U.S. utility application no. 09/511 ^941 » attorney docket no. 25791.16.02, filed on 
r 35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
^k:h claimed the beneftt of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

5 utility patent appiicatioh no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the t>enefit of the filing date of U.S. provisional applicatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. iBO/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicathKi no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applteation no. 60/159,033, attomey docket no. 25791.37, 
tiled on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

15 attomey docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein by referenoe. 

The expanskm cone 144018 coupled to the first support member 1420 and 
the third support member 1445. The expanston oone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 when the expanskm oone 

20 1440 is axialiy displaced relative to the expandable tubular member 1435. 

In a prefenned embodiment, the expanston cone 1440 is provided 
substantially as disctosed in one or more of the foitowing: (1) U.S. utiiity patent 
applk:ation serial no. 09/454,139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which dalnml the benefit of the filing date of U.S. provisional patent 

25 applicatton no. 60/111,293, attomey docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appik^tion no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02. filed on 2/10/2000. which 

30 claimed the benefit of the filing date of U.S. provisbnal application no. 60/1 19,611, 
attomey docket no. 25791 ;8; (4) U.S. utiiity patent applicatton serial no. 09/440,338, 
attomey docket no; 25701.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 

35 filed on 2/18/2000; (6) U.S. utiiity patent applicatton no. 09/523,460. attomey docket 
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no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no; 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which dainted the t)enefit of the filing dates 6f U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provlstonal 
applteation no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility ppplteatk>n no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the bemfA of the filing date of U.S. provlstonal serial no. 
60/121.907, atiomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 091/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
whki) claimed the benefit of the filir^ date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent applteation no. 09/559.122. atiomey docket no. 25791.23.02. fited on 
4/26/2000. which claimed the benefit of the filing date, of U.S. pnsvislonal application 
no. 60/131.106. attorney docket ho. 25791.23. fited on 4/26/1999; (11) U.S. 
provisional appllcatkm no. 60/146.203. attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. proytetonal appRpation no. 60/143.039. attorney docket no. 
25^91.26. fBcid on 7/9/1999; (13) U.S. provlstonal patent applicatton sertel no. 
60/162;671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appKcatton no. 60/159.039. attorney docket no, 25791.36. filed on 10/12.1999; (15) 
U.S. provtetonai patent applicatton n6. 60/159,033, attorney docket no. 25791.37, 
fiiiad on 10/12/1999; and (16) U.S. proyistonal patent application no. 60/165,228. 
attorney docket no. 25791.39, fited on 11/12/1999. the dlsctosuTBS of whtoh are 
incorporated herein by reference. 

The third support member 1445 Is preferably coupled to the expanston cone 
1440 and the packer 1450. the third support member 1445 is preferably adapted to 
convey pressurized fluklic materials and/or etedrteal current and/or communication 
signals from a surfece tocatton to the packer 1450. The third support member 1445 
may, for example, be conventtonal commercially avalteble slick wire, brakled wire, 
ooited tubing, or drilling stock material, 

The packer 1450 Is coupled to the third support mentber 1445. The packer 
1450 is further preferably adapted to controltebly coupled to the wellbore casing 
1400. The packer 1450 niay be any number of conventional oommerctelly available 
packer devices. In an altematiye embodlinent. a bladder, slipped cage assembly or 
hydraulic slips may be substituted fbr the packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positiorted within 
the wellbore casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b, In a prefenred embodiment, the packer 1450 is 

5 then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary position. 

As Illustrated in FIG. 14c, in a preferred embodiment, the expandable tubular 
member 1435 is then bwered towards the stationary expansion cone 1440. In a 
preferred ernbodiment, as illustrated in FIG. 14d, the lower end of the expandable 

10 tubular member 1435 impiBCts the expansion cone 1440 and is radially expanded 
into contact with the wellbore casing 14OO. In a prefemed embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbora casing 1400. 

15 In an aNemative embodiment a compressible cement and/or epoxy is then 

injected into the annular space t)etween the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy Is then permitted to at least partially cure prior to the IniHation of the radial 
expansion process. In this rnanner, an annular structural support and fluidic seal is 

20 provided around the tubular member 1435. 

As illustrated in FIdi. 14e. In a preferred embodiment, the packer 1450 is 
decoupled from the wellbore casing 1400. 

As illustrated in FIG. 14f, in a preferred embodiment, the expanston cone 
1440 is then axially dIsplacQd by applying an axial force to the first support member 

25 1420. In a prefenred emtxxliment, the axial displacement of the expanston cone 
1440 radially expands the expandable tubular niember 1435 into intimate contect 
with the waits of the wellbore casing 1400. in a preferred embodiment, prior to the 
initiation of the axiat displacement of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in a prefenred emtKxJiment, after the expandable 

tubular meniber 1435 has been completely radially expanded by the axial 
dispiaoement of the e)^n8ion cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by the radially expanded taJbular member 1435. In this nianner, 
repairs to the wellbore casing 1400 are optimally provMed. More generally, the 
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apparatus 1415 is used to repair or form welibore casings, pipelines, and stnictural 
supports. 

Referring to FIGS. 15a to 15d, an alternative emtwdiment of an apparatus 
for coupling an e)(pandat>le tutiular member to a preexisting structure will now be 
described. Referring to Fig. ISa, a welibore casing 1500 is positioned within a 
subtenanean formation 1505. The wellbofB casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal diiBctio^ The welibore casing 
1500 further indudieis one or more openings 1510 that may have been the result of 
unHitontfonal danrage to the welibore casing 1500. or due 'to a prior perforation or 
fracturing operation performed upon the surrounding subterranean fbnnalipn 1505. 
As will be recognized by persons having ordinary skUi in the art. the openings 1510 
can adversely affect the subsequent operatton and use of the welibore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 
openbigs 1510 In the welibore casing 1500. More generally, the apparatus 1515 is 
prefsrabiy utilized to fbmi or repair wellbbre casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520. an 
exjMindable tubular member 1525, an expansion cone 1530. a coupling 1535. a 
resWent anchor 1540, and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surfece 
location. The support member 1520 is further coupled to the exparislon cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluldto 
nwterials and/or electrical current and/or comnuinication signals from a surface 
location to the resilient anchor 1540; The support member 1520 nnay, for example, 
be oonventtonal commercially available slick wire, braided wire, polled tubing, or 
drilling stock material. 

The expandable tobular member 1525 is removably coupled to the 
expansion cone 1530. In a preferred embodiment, the expandable tubular member 
1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the welibore casing 150Q. In this nianner. the expandable tubuter 
member 1525 te optimally coupled to the welibore casing 1500. In a preferred 
embodiment, the engagement devices Include teeth for biting into the surfece of the 
wenbore casing 1500. in a i^^ned embodinient. the expandabte tubular member 
1525 further Includes one or nwre sealing members 1545 on the outsMe surface of 



the expandable tubular member 1525 in order to optimally seal the Interface 
between the expandable tubular member 15Z5 and the weilbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 Includes a 
lower section 1550. an intemiedlate section 1555, and an upper section 1560. In a 

5 prefenred embodiment, the wall thicknesses of the lower and intermediate sections, 
1550 and 1555, are less than the wall thickness of the upper sectton 1560 in order 
to optimaliy.fecllitate the radial expansk>n of the expandable tubular member 1525. 
In a prefenred embodiment, the sealing members 1545 are provMed on the outside 
surfeioe of the upper sectkvi 1560 of the expandable tubular member 1525. In a 

10 preferred embodiment, the resilient anchor 1540 is coupled to the kiwer section 
1550 of the expandable tubular member 1525 In order to optimally anchor the 
expandable tubulieir member 1525 to the weilbore casing 1500. 

in a preferred embodiment, the expandable tubular member 1525 is further 
provided substantially es disclosed in one or more of the folkiwing: (1) U.S. utility 

15 patent appHcatton serial n0. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, Which claimed the benefit of the filing date of U.S. provistonal patent 
appiteatton no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utflity patent application serial no. 09/510,913, attorney docket ho. 25791.7.02, filed 
oh 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 

20 applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appiicatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, whk:li 
claimed the benefit of the fjHng date of U.S. provistonal application no. 60/1 19.611. 
attorney docket no. 2579i.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. v^ich claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utiltty patent applicdtton no. 09/523,460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 13/11/1999; (7) U.S. utility patent 

30 application po. 09/512.895. attomey docket np; 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applkpation no. 09/511,941. attomey docket no. 25791.16.02, filed on 

35 2/24/2000, whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
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r 60/121,907. attorney docket no/25791.16. filed on 2/26/1999; (9) U.S. utility pate^^ 

application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
r wtiich claimed the benefit of the filing date of U.S. provisional patent application 

serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
p 5 utility patent application no. 09/559,122, attorney d6<*et no. 25791.23.02. filed on 

4/2^000, which claimed the benefit of the filing date of U.S. provisional application 
P no, 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

provi8k)nal application no. 60/146.203. attorney docket no. 25791.25. filed on 
^ 7/29/1999; (12) U.S. provisional applicatkm no. 60/143,039. attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. proviskmal patent application serial no. 
^ 6(yi62,671. attorney docket no. 2579li7. filed on 1 1/1/1999; (14) U.S. provisional 

applkatton no. 60/159,039;altomey doctet no. 25791.36. filed on 10/12,1999; (15) 

U.S. provistondl patent appllcatton no. 60/159.033^ attorney docket no. 25791.37. 
I" filed on 10/12/1999: and (16) U.S. provistofial patent apptk»tton no. 60/165.228. 

15. - attorney docket no. 25791.39. fiM on 11/12/1999. the disdQsurea of which are 
'~ Incorporated herein by reference. 

The expanskxi cone 1530 is coupfed to the support member 1520 and the 
^ ooupRhg 1535. The expanston cone 1530 is prefeiably adapted to radially expand 

the «(pandabto tubular member 1525 when the expansion cone t530 is axially 
r 20 displaced relaflva to the ocpandable tubular mentfHH' 1525. The expansion cone 

1 530 may be any number of conventional commercially available expansion cones. 
r In a preferred embodirriefit. the expanston cone 1530 Is provktod 

substantially as disctosed in one or more of the following: (1) U.S. utility patent 
r- appltoation serial no. 09/454.139. attorney docket no. 25791,3.02. filed on 

25 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
P appBcation no. 60/1 1 1.293, attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 

'■ utilitypatentapplication serlalno. 09/510,913. attorney docket no. 25791 .7.02. filed 

^ on 2/23/2000, which dalmed the benefit of the filing date of U.S. provisional 

application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
^ 30 serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 

daimed the ber^fit of the filing date of U.S. provisional application no. 60/1 19,61 1. 

attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
^ attorney dockrt no. 25791.9.02, filed on 11/15/1999. whidi claimed the benefit of 

the filing date of U.S. provlstonal application no. 60/108,558. attorney docket no. 
r- 35 ^791.9. filed oh 1 1/16.1998; (5) U.S. provistonal patent applk^tion no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the t)enefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12,02. filed on 2/24/2000, 

5 which claimed the t)enefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121 ,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatioh no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
whkdi claimed the benefit of the filing date of U.S. provisional patent applicatkm 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) u:s. 
utility patent appltoatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 

15 4/26/2000. which claimed the benefit of the filing date of U.S. provisional appiteation 
no. 60/13il.106. attorney docket nb. 25791.23. filed on 4/26/1999; (11) U.S. 
provistohai appiicatkm no. 60/146.203. attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal applicatioh no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appiteation serial no. 

20 60/162.671 , attorney docket no. 25791 .27, filed on 1 1/1/1999; (14) U.S. provistonal 
appHcation no. 60/159,039, attorney docket no. 25791.3i5. filed on 10/12.1999; (16) 
U.S. provisional patent appiteation no. 60/159.033. attom«y docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39. fited on 11/12/1999, ttie disclosures of whteh are 

25 incorporated herein by refererioe. 

The coupling 1535 Is preferably coupled to ttie support member 1520. ttie 
expanston cone 1530 and ttie resilient anchor 1540. The coupling 1535 is 
preteratHy adapted to convey pressurized fiuidte materials and/or electrical current 
and/or communication signals from a surface tocation to ttte resilierrt anchor 1535. 

30 The coupling 1535 may. for exampiei be conventional commerctally available slick 
wire^ braided wire, coiled tubing, or drilling stock material. In a prefenred 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating the axial displacement of ttie expanston cone 1530. 

The resiltont anchor 1540 is preferably coupled to tt>e tower section 1550 of 

35 ttie expandabte tubutar meinber 1525 and the coupling 1535. The resilient anchor 
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1540 is further preferably adapted to be cx)ntrollably coupled to the weilbore casing 
1500. \ 

Referring to FIGS. 16a and 16b, in a preferred embodiment, the resilient 
anchor 1540 includes one or nK>re coiled resilient mernbers 1600 and corresponding 
releasable coupling devices 1605. In a prefenred embodiment^ the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resiltent anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, in a 
prefenred embodintent, when the coupling device 1605 is released, ttie coiled 
resilient member 1600 at least partially uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the coiled member 1600 coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uricolled member 1600 thereby couples the lower section 1550 of 
the expandable tubular mernber 1 525 to the weilbore casing 1 500. 

The coiled member 1600 may be fabilcated from any number of 
conventional oommerdaHy available resilient materials. In a preferred embodiment, 
the coiled member 1600 Is fabricated from a resilient material such as, for example, 
spring steel. In a prefened embodiment, the polled member 1600 Is fabricated from 
memory metals in order to optimally provide control of shapes and stresses. 

In a preferred embodiment, the releasable coupling device 1605 maintains 
the coiled member 1600 is a coiled position until the device 1605 is released. The 
releasable coupling device 1605 may be any number of conventional commercially 
available releasable oouplirtg devices such as, for example, an explosive bolt 

The resilient anchoir t540 may be positioned in any desired orientation. In a 
preferred embodiment, the resilient anchor 1540 Is positioned to apply the maximum 
normal force to the walls of the weilbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate enrdtodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular memt)er 1700, one or nrK>re resilient anchoring 
members 1705, one or more conrespondlhg rigid attechments 1710, and one more 
cbnresponding releasable attechmeints 1715. In a prefen^d embodiment, the 
r^ilient anchcring members 1705 are nnainteined in compressed elastic condition 
by ttie corresponding rigid and releasable attechments. 1710 and 1715. In a 
preferred embodimerit, when the cdnesponding releasable attachntent 1715 is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 

^e stored elastic energy, away from the tubular member 1 700. 

As Illustrated in FIG, 17a, one end of each resilient anchoring member 1705 

is rigidly attached to the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 

member 1705 is renDovably attached to the outside surface of the tubular member 

1700 by a corresponding releiasable attachment 1715. As Illustrated In FIQ. 17b, In 

a preferred embodiment, releasing the releasable attachment 1715 permits the 

resilient energy stored In the resilient anchoring member 1705 to be released 
10 thereby causing the reslBent anchoring member 1705 to swing radially outward from 

the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 

Gonventlonalrnaterials. 

The resilient arichoring members 1705 rnay be fabricated from any number 
15 of resilient materials. In a preferred embodiment, the resilient anchoring members 

1705 are fabricated frorri memory metel In order to optimally provide control of 

shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 

conventional commercially available materials. In a preferred erhbodlment, tt^e rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally provide high 

strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as, for example, explosive bolts, 
in another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 resilient anchor 1540 Includes a tubular member 1800, one or nwe anchoring 
devices 1805, one or more resilient members 1810, and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated In FIG. 18b, in a preferred embodiment, when ttie 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are penmltted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing ttie release devices 1815 and for permitting the artchoring devices 
1805 to pass ttirough. The tubular member 1800 may be fabricated from any 
35 number Of conventional commercially available materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provUe high strength. 

Tt^ anchoring devices 1805 are housed within the tubular member 1800. 
the anchoring devices 1805 are preferably adapted to at least parttaily extend 
5 through the corresponding openings 1820 in the tubuter member 1800. The 
anchoring devices 16fX5 are preferably adapted to couple to. and at least partially 
p. penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 

febricated from any number of durable hard materials such as. for example, 
^ tungsten carbide, machine tool steel, or hard faced steel. In- a prefenred 

10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
^ order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radiai 
. force upon the corresponding anchoring devices 1805. In a preferred embodiment, 

15 when the release devices 1815 release the anchoring devices 1805, the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openings 1820 into contact with, to at least 
r partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
r 20 1820 in the tubular member 1800. The release devices 181 5 are preferably adapted 

to hold the corresponding anchoring devices 1805 within the tubular member 1800 
r- until released by a control signal provided from a surface, or other; locaUpn. The 

release devices 1815 may be any number of conventional commercially available 
P- release devices. In |i prefenred enitbodirnent, the release devices 181 5 are pressure 

25 activated in order to optimally provide ease of operation. 
^ As Illustrated in FIG. 15a, the apparatus 1515 Is preferably positioned within 

the wellbore casing 1500 with the expandable tobular rriember 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, in a preferred embodiment, the resilient anchor 
30 1540 is then anchored to the wellbCNre casing 1500. In this manner, the lower 
r section 1550 of the expandable tubular member 1525 is anchored to the wellbore 

casing 1 500. In a prefened embodiment, the resilient anchor 1 540 is anchored by a 
^ control and/or electrical power signal transmitted firom a surface location. 

In ah altemative embodiment, a compressible cement and/or epoxy is then 
r 35 Injected into the annular space t)etween the unexpended portion of the tubular 
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member 1525 and the wellbore casing 1500. The compressible cement and/or 
epoxy is then pemnlttQd to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and flukllc seal is 
provided around the tubular member 1 525. 
5 As illustrated In FIG. ISc, in a prefenBd embodiment, the expansion cone 

1530 is then axially displaced by applying an axial iorce to the support member 
1520. In a preferred embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wellbore casing 1500. 

10 As illustrated In FIG. 15d, in a prefenBd embodiment after the expandable 

tubular nriember 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular rromber 1525. In this manner, 
repairs to the wellbore casing 1500 are optirridliy provided. More generally, ttie 

15 apparatus 1515 is used to repair or fonm wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 19a. 19b and 19c ah alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be 
described. In a preferred embodiment, the expandable tubular member 1900 

20 includes a tubular body 1905, one or more resilierit panels 1910, one or more 
corresponding engagement members 1915, and a release member 1920. In a 
preferred embodinrtent, the resilient panels 1910 are adapted to expand in the radial 
direction after being released lyy the release member 1920. In this manner, the 
expandable tiibular member 1900 is anchored to a preexisting structure such as, for 

25 example, a wellbor^ casing, an open hole wellbore section, a pipeline, or a stmctural 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular meml)er 1905 may be any number of conventional commercially available 
expandable tubular members. In a preferred embodiment the tubular member 1905 
30 is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasabty coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to bouse the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being refeased by the release member 1920. In a prefenred 
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embodiment, the resilient panels 1910 are coupled to the tubular member 1905 by 
voiding In order to optinrally provide high strength. The resHient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a prefened ambodintent. the resilient panels 1910 are feibricatod from 
5 spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
teast partially penetrate, the wellbore casing 1500, or other preexisting stnjcture. 
The release member 1920 is releasably coupled to the resilient panels 1910. 
10 The release inember 1920 is preferably adapted to controliably release the resilient 
panels 1910 from their initial strained positions In order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/br control and/or hydraulic signals are communicated to and/or from 
the release member 1920. The release member 1920 may be any number of 
conventional commerciafly availabte release devices. 

Referring to FIGS. 20a to 20d. an alternative embodiment of an apparatus 
and method for coupling an expandabte tubular member to a preexisting structure 
wm now be described. Referring to Fig. 20a. a wellbore casing 2000 is positioned 
within a subterranean formation 2005. The wellbore casing 2000 may be petitioned 
In any orientation from ttw vertical direction to ttie horismtal direction. The wellbore, 
casing 2000 furttier includes one or more openings 2010 ttiat may have been ttie 
resuil of unintontional damage to ttie wellbore casing 2000. or due to a prior 
perforation or fracturing operation perfbmied upon the sunounding subterranean 
formation 2005: As will be retognized by persons having ordinary sklH in ttw art. the 
openings 2010 can adversely affeQI ttie subsequent operation and use of ttte 
wellbore casing 2000 unless ttiey are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off ttie 
openings 2010 in ttie ^llbore casing 2000. More generally, ttie apparatus 2015 Is 
preferably utilized to fomn or repair wellbore casings, pipeilnes. or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandabte tubular member 2025. an expanston cone 2030, a coupling 2035. a 
resiltent anchor 2040, and one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cpne 2030. 
The support member 2020 Is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
location to the anchor 2040. The support member 2020 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is renwvably coupled to the 
expansion cone 2030. In a preferred embodiment, the expandable tubular member 
2025 iridudes one or more engagement devices tttat are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 iis optimally coupled to the wellbore casing 2000. In a preferred 
embodiment, the engagement devices indude teeth for biting into the surface of the 
-wellbore casing 2000. In a prefehBd embodbnent. the expandable tubular member 
2025 further includes one or more seallnig mernbers 2045 on the outside surface of 
the expandable tubular member 2025 in order to optimally seal the interface 
between the expandable tubular member 2025 and the wellbore casing 2000. 

In a preferred embodimerit, the expandable tubular member 2025 InckJdes a 
lower sectton 2050, an intemfiediate section 2055. and an upper septkm 2060. In a 
preferred embodiment, the wail thicknesses of the lower and Intermediate sections. 
2050 and 2055, are less than the wall thtekness of the upper sectk>ri 2060 In order 
to opUmally facilitate the radial expansion of the expandable tubular member 2025. 
In a preferred embodiment, the sealing members 2045 are provided on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 
preferred embodiment, the resHient anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to Of^mally anchor the 
expandable tubular member 2025 to the wellbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 Is further 
provided substantially as disclosed in one or more of the foitowing: (1) U.S. utility 
patent applteation serial no. 08/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
appltoatkm no. 60/111.293, atlomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utillty patent applk^ttoh serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2C3«000. whteh claimed the benefit of the filing date of U.S. provisional 
applteatkxi no. 60/121.702, filed on 2/25/1999; (3) U.S. utHKy patent application 



serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10«000, which 
claimed the benefit of the filing date of U.S. provisional application no. 6W119.811, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09^44o!338.' 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the t>enefit of 
5 the filing date of U.S. proviskNial applicatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney d^et 
no. 25701.11.02, filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. provisional applteation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
10 appitoQtton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh ctaimed the benefit of ttie filing dates of U.S. provisk>nal application no. 
60/121,841. attorney docket no. 25791.12. filed dn 2/26/1999 and U.S. ptovistonal 
appiteatk)n no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utnty applteatton no. 09/511,941. attorney docket no. 25791.16.02. filed on 
15 2«4«000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 257^1.16, filed on 2Q6/1999: (9) U.S. utility patent 
applteatton no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of ttie filing dat^ of U.S. provistonal patent applteatkm 
serial no. 60/137.098. attorney docket no. 25791.17. filed on 6^^/1999; (10) U S. 
utillty patent appiicatfon no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26«000. Which claimed ttie benefit of ttie filing date of U.S. proviskNial appHcatton 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1099; (11) U.S. 
provistonal application no. 60/146.203. attorney docket no. 25791.25. fitod on 
7/29/1999; (12) U.S. provisional appiira^ no. 60/143,039. attomey docket no. 
25 25791.26. filed on 7/9/1999; (13) U.S. provisional patent appHcatton serial no. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appllcatton no. 60/159.039, attomey docket no. 25791.36, fitod on 10^2,1909; (15) 
U.S. provisional patent applteatton no. 60/159,033, attomey dodwt no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal patent applteatton no. 60/165,228! 
30 attomey docket no. 25791.39. fitod on 11/12/1999, ttie disclosures of which are 
. incorporated herein by reference. 

The expanston cone 2030 Is preferably coupled to ttie support member 2020 
and ttie coupling 2035. The expansion cone 2030 is preferably adapted to radtoliy 
expand ttie expandabto tubular member 2025 when the expanston cone 2030 is 
35 axtelly displaced relattye to ttie expandable tiibuter, member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as disdosed in one or more of the fbliowing: (1) U.S. utiilty patent 
application serial no. 09/454,139, attorney dodcet no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
5 application no. 60/11 1,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utiilty patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket ho. 25791.8.02. filed on 2/10/2000. which 
10 claimed the benefit of the filing date of U.S. provistonai applicatton no. 60/1 1 9,61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent appik:ation serial no. 09/440.338. 
attorney docket no. 25791i9.02. filed on 11/15/1999." which claimed the benefit of 
the filing date of U.S. provistonai application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonai patent applteation no. 60/183.546, 
15 fHed on 2/18Q000j (6) US. utUHy patent appllcatton no. 09/523.460. attorney docket 
no. 25791.11.02, fitod on 3/10«000, virtitoh claimed the benefit of the filing date of 
U.S. provistonai appllcatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utHlty patent 
appficafion no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
whfch claimed the benefit of the filing dates of U.S. provistonai appHcation na 
60/121,841, attorney docket no. 25791.12. fited on 2«6/1999 and U.S. provistonai 
appitoatton no. 6tV154.p47i attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.8. utility appHcatton no. 09/511.941. attorney docket no. 25791.16.02, fited ori 
2C4/2000, which claimed the benefit of the filing date of U.S. provistonai serial no. 
60/121.907, attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
appitoatton no. 09/588.046; attorney docket no, 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of u!s. pravtetonal patent appitoatton 
serial no. 60/137.998. attorney docket no. 25791.17. fited on 6/7/1909; (10) U.S. 
utility patent appltoation na 09/559.122. attorney docket no. 25791.23.02. fited on 
4/26/2000. which dalmed the benefit of the filing date of U.S. provisional appTicatton 
no. 60/131.106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonai appiicatton nd 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appllcatton no. 60/143,039. attorney docket no, 
26701.26. filed on 7/9/1909; (13) U.S. provisional patent appitoatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.iS. provisional 
appHcatton no. 60/159.039. attorney dodcet no. 25791.36. filed on 10/12.1999; (15) 
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U.S. provlsfonal patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of whteh are 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020, the 
expanskNi cone 2030, and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluWIc materials and/or electrical cunent and/or 
communication signals from a surfeoe locatton to the anchor 2035. The coupling 
2035 may, for example, be conventk)nal commercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the tower sectton 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 Is 
further preferably adapted to be oontrollably cbupled to the wellbore casing 2000. 

Refening to FIGS. 21a and 21b, In a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105, and one or more corresponding 
actuators 2110. in a preferred embodiment, the spflws 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative embodiment, the 
spikes 210& are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alteniative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluMic material onto the spikes 2t05. 

The housing 2100 is coupled to the tower sectton 2050 of the expandcribto 
tubular member 2025. the spikes 2105. and the actuators 2110. The housing 2100 
Is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 Is adapted to convey electrical, commuttication. and/or hydraulic 
signals from the coupling 2035 to the actuators 21 10. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the corresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
reiativa to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwanJIy In a radial direction to engage, and at least partially penetrate, the 
wellbore casing 2000. or other preexisting structure such as, for example, the 
wellbore. Each of the spikes 2105 further preferably include a concave upvtrardly 
facing surface 2115. in a preferred embodiment, the placement of a quantity of 
flukiic material such as, for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the welibore casing 2000, or other preexisting structure such as. for 
example, the welibore. Alternatively, the upward dispiacement of the, apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the welibore casing 2000. or other preexisting structure such as. for 
example, the welibore. 

The. actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corrwiponding spikes 2105 sufficient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 21 10 may be any 
number cS conventlonai commercially available actuators such as, for example, a 
sprbtg. an electric or hydraulto motor, a hydrauTic piston/cylinder. In a prsf^rred 
embodiment, the actuators 2100 are hydrauttc pistons In order to optimally provide 
ease of operatton. In an aHemative embodiment, the actuators 2110 are pmitiad 
and the spikes are ph/otally coupled to the housing 2100. 

Referring to FIGS. 22ai 22b. and 22c. in an alternative embodiment, the 
anchor 2040 indudas the housing 2100, one or more petal baskets 2205i and one 
or more conresporKNng adgators 2110. In a preferred embodiment, the petal 
baskets '2205 are outwardly extended by the corresponding actuators. 2110. In an 
aHemative embodlinent, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another aHemative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quanttty of MSto matwial 
onto the petal baskets 2205. 

The housing 2100 is coupled to the lower sectton 2050 of the expandable 
tubular member 2025, the petal baskets 2205, and the actuators 21 1 0. 

The petal baskets 2205 are preferably movably coupled to the housing 21 00 
and the corresponding actuators 2110. The petal baskets 2205 are preferabfy 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 
partially penetrate, the welibore casing 2000. or other preexisting stnjctore. As 
llustrated in FIG. 22c each of the petal baskets 2205 further preferably include a 
concave upwardly ftidng surface. 2215. Iri a preferred embodiment, the placement 
of a quanttty of fluMie material such as, for example, a baiite plug or a flex plug, onto 
the surfaces 2215 causes the petal baskets 2205 to pivot outwardly away from the 
housing 2100 to' engage the welibore casing 2000. or other preexisting structure. 
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AKemativeiy, the weight of the fluidic materials placed onto the petal baskets 2205 Is 
sufficient to anchor the expandable tubular meniber 2025. AKenurtively. the upward 
displacement of the apparatus 2015 causes the petahbaskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000. or other 
5 preexisting structure. 

The actuators 2110 are preferabty coupled to the housing 2100 and the 
conesponding petal baskets 2205. The actuators 2110 are preferably adapted to 
. apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
conesponding petal baskets 2205 outwardly and away from the housing 210a In 
10 an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotaHy coupled to the housing 2100. 

in an alternative erribddiment, the anchor 2040 includes one or more spikes 
2105 and one or mon» petal baskets 2205. 

As illustrated in FIG. 20a. the apparatus 2015 is preferably posittoned within 

15 the wellbore casing 2000 with the expandable tubular member 2025 positionefi in 
opposing rslatton to the opening 2010. 

As illustrated in FIG. 20b. in a preferred embodiment, the anchor 2040 Is 
then anchored to tiie welilxxe casing 2000. In this manner, the lower sectton 2050 
of the expandable tubular member 2025 is anchored to the wellb(Me casing 2000 or 

20 the welbore casing. In a pirefened embodiin^t. the anchor 2040 is cttKi^ 

control and/or electrical power signal transmltied from a surfece tocalion to the 
actuators 21 10 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment, the anchor 2040 is aitohored to the wellbore casing 

25 2000 by placing a quantity of a flukJte materiai such, for exampte. a barite plug or a 
flex plug, onto the spikes 2105 or petel baskets 2205 of the anchor 2040. In an 
alternative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluMic material such, for exampte, a barite plug 
or a flex plug, onto at leas^ the tower and/or the intennediate sections, 2050 and 

.30 2055. of the expandabte tubular rheniber 2025. 

In an alternative embodinwnt, a compressibte cement and/or epoxy Is then 
injected into the annular space between the unexpanded portton of the tubular 
member 2025 and the wellbore casing 2000- The compressible cement and/or 
epoxy then pemnitted to at least partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular nfiemt)er 2025. 

As illustrated in FIG. 20c, in a prefenied emlxxJiment, the expansion cone 
2030 is then axially displaced l)y applyir^ an axial force to the support memlwr 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into Intimate contact 
with the waits of the wellbore casing 2000. ' 

As illustrated In FIG. 20d, in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially Expanded by the axial 
displacement of the expansioh cone 2030, the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or fpnn wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 23a to 23e. an altematlve embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
^1 now be dmcrjbed. Referring to Fig. 23a. a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned witNn a subterranean fommtion 2310. 
Tlie wellbora casing 23Q0 and the open hole wellbora section 2305 may be 
positioned in any orientation from the vertical dlredton to the horizontal dire 

In a preferred <9n«>odiment, an apparatus 2320 is utiHzsd to form a new 
section of wellbore casing within the open hole wellbore section 2305. More 
generally, the apparatus 2300 is pref^bly utilized to fomi or repair weUboie 
casings, pipelines, or stmctural suppiortil. 

The apparatus 2320 preferably includes a support member 2325, an 
expandable tubular member 2330. an expansion cone 2335. one or more upper 
sealing members 2340. and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
kxatiori. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may. for example, be conventional commerdaily 
available slick wire, braided wire, coiled tubing, or drilling stodc material. 

The expandable tubular member 2330 is removably coupled to the 
eixpanakm cone 2335. In a prefened embodiment, the expandable tubular member 
2025 further includes one or more upper aiid lower sealing members, 2340 and 
2345. on the outside surface of the expandable tubular member 2330 in order to 
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optimally seal the Interface between the expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular nromber 2025 further 
includes a lower section 2350. an Intemnediate section 2355. and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and 
Intermediate sections. 2360 and 2355. are less than the wall thickness of the upper 
section 2380 In order to optimally fadtitate the radial expanston of the expandable 
tubular member 2330. in a prefened embodiment, the tower section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
pemilt ia flukUc sealing material to penetrate the lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provWed substantiaily as disctosed In one or more of the following: (1 ) U.S. utility 
patent appiteation serial no. 08/454.139, attorney docket no. 25791.3.02. filed on 
12«^1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
ulUity patent applteation serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2«3«000. whk4i claimed the benefit of the filing date of U.S. provlstonal 
appHcatton no. 60/121.702. flted on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.0?. fited on 2/10«)00, which 
claimed the benefit of the filing date of U.S. provlstonal appHcatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appHcatton serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. wNch daimed the benefit of 
the filing date of U.S. provlstonal appHcatton no. 60/108,558, attorney dodcet no. 
25791.9. fited on 11/16.1998; (5) U.S. provisional patent appHcatton no. 60/183,546. 
filed on 2/ia«000; (6) u;s. utility patent application no. 09^23^460. attorney dodcet 
no. 25791.11.02. filed on 3/10/2000. vvhich claimed the benefit of the flHng date of 
U.S. provlstonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. uHlity patent 
application no. 09/512.895. attorney dodcet no. 25791.12.02. filed on 2/24/2000, 
whidj dainfied the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841. attorney dodcet no. 25791.12. fited on 2/28/1999 and U.S. provisional 
appHcatton no. 60/154.047. attorney dodcet no. 25791.29, filed on 9/16/1999; (8) 
U.S*. utflity appltoatton no. 09/511.941. attorney docket no. 25791.16.02. fltoci on 
2/2AI2O0O, which daimed the benefit of the filing date of U.S. provlstonal serial no. 
60M21.907, attorney docket no. 25791.16. fitod on 2/26/1999; (9) U.S. utility patent 
appltoatton no. 09/588.946. attorney dodcet no. 25791.17.02. filed on June 7. 2000. 
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which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 26791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which dainrad the twnefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applteation no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attoniey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/15i9.039. attorn^ docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applteatipn no. 60/159,033. attorney dodcet no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proyisional patent application no. 60/165.226, 
attorney docket no. 25791,39. filed on 11/12/1999, the disckMures of which are 
incorporated herein t)y refsrence. 

The (Bxpansion cone 2335 is preferat)ly coupled to the support memt)er 
2325. The expansten cone 2335 is further prefBrat)iy removably coupled to the 
expandable tubular member 2330. The expanston cone 2335 is pireferably adapted 
to radially expand the expandable tubular memtier 2330 when the expanston cone 
2335 is axiaUy displaced relative to the expandable tubular nnember 2330. 

In a preferred embodiment, the exparisipn cone 2335 is pn>vkied 
substantially as disctosed in one or more of ttie foltewing: (1 ) U.S. utiHty patent 
appUcation serial no. 09/454.139. attorney docket no. 25791.3,02, filed on 
12/3/1999. which claimed ttie benefit of ttie filing date of U.S. provlstonai patent 
appUcation no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no, 09/510,913. attorney docket no. 25791.7.02. filed 
on 2^3/2000. which claimed ttie benefit of ttie filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed ttie benefit of ttie filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
atlomey docket no. 257919.02, filed on 11/15/1999, virtiich claimed ttie benefit of 
the filing date of U.S. provisional applteation no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed ttie benefit of ttie filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney dodcet no. 25791.12.02. filed on 2C4/2000. 
which claimed the txinefn of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no, 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09«l 1,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh claimed the Ijenefit of the filing date of U.S. provisional serial no. 
60rt21.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appHcation no. 08/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
v»hfch ctaimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02. filed on 
AI2SI2000, whteh claimed the benefit of the fifing date of U.S. provistonal application 
no. 60/131,106, attorney docket n0. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appltoatton no. 60/146,203^ attorney docket no. 2579l!25, filed on 
7/29/1999; (12) U.S. proviskmal applteatlon no. 60/143,039. attorney docket no. 
25791.26, fled on 7/9/1999; (13) U.S. proviskmal patent appltealton serial no. 
60/162,671, attorney docket no. 25791.27. filed oh 11/1/1999; (14) U.S. provistonal 
appteatton no. 60/159.038. attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonai patent applkatkm no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on' 11/12/1999. the discipsures of whtoh are 
incorporated herein reference. 

■ 

The upper sealing member 2340 Is coupled tp the outstoe surtaoe of the 
upper section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to flukltoly seal the interface between the 
radially expanded upper section 2360 of the expandable tubular member 2330 and 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commercially available sealing members. In a prefened embodiment, 
the upper sealing member 2340 is a viton nibber In order to optimally provide toad 
canying and pressure sealing capacity. 

71»e tower sealing member 2346 is preferably coupled to the outside surface 
of the upper sectton 2360 of the expandable tubular member 2330. The tower 
sealing member 2340 Is preferably adapted to.fluWidy seal the interface between 
the radially expanded upper sectton 2360 of the expandabto tubular member 2330 
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and the open hole vyellbore sec«on 2305. The lower sealing mentber 2345 may be 
any number of conventional comrnerdally available sealing members. In a preferred 
embodinf»nt, the lower sealing men>bef 2345 is viton rut}ber In order to optimally 
provide load carrying and sealing capacity. 

As illustrated in FIG. 23a. the apparatus 2320 is preferably positioned within 
the waiibore casing 2300 and the open hole vrallbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the weilbore 
casing 2300. 

As illustrated in FIG. 23b. in a prefened embodiment, a quantity of a 
hardenable fluidic seeing material 2365 is then injected into the open hole weilbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commerxdally 
available sealing materials such a$. for example, cement and/or epoxy lesin. In a 
preferred embddiment. the hardenable fluidic sealing material 2365 at least parUaHy 
enters the slots provided hi the lower section 2350 of the expandablQ tid)ular 
member 2330. 

As illustrated in FIG. 23c. the harderiable fluidic sealing material 2365 Is 
preferably then permitted to at feast partially cure. In this linanner. the lower section 
2350 of the mpandabte tubular member 2330 is anchored to the open hdfe wellboie 
section2305. 

In an altemative embodiment, a compresaibto cement and/or epoxy is then 
injected Into the annula- space between the unexpsmded portion of the tubular 
member. 2330 and the weilbore casing 2300. The compresslbto cement and/or 
epoxy is then permitted to at least partially cure pHpr to the initiation of the radial 
expansion process. In this manner, an annular sfructural support and flukJIc seal is 
provided around tt)e tubular member 2330. 

As illustrated In FIG. 23d. in a preferred embodiment, the expansion cone 
.2335 is ttien axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the axial displacement of the expansion cone 
2335 radially expands the expandable tubular mernber 2330 into intimate contact 
witti ttte walls of the weilbore casing 2300. 

As illustrated in FIG. 23e. in a preferred embodiment, after the expandable 
tubuter member 2330 has been comptetely radiaily expanded by the axial 
displacement of ttie expansion cone 2335. a new section of weilbore casing is 
fbnned ttiat preferably includes the radially expanded tubuter nrjember 2330 and an 
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outer annular layer of a fluldic sealing material. More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and stnictural supports. 

RefeiTing to FIGS. 24a to 24c. an alternative emt)odiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
wHI now be described. Referring to Fig. 24a. a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned wimin a subterranean fbnnation 2410. 
The weNbore casing 2400 and the open hole wellbore section 2405 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 Is. utilized to form a new 
sedion of wellbore casing withih the open hole wellbore section 2405. More 
geneiaiiy. the apparatus 2420 is preferably utilized to form or repair wellbore 
casings, pipelines, or stnictural.supports. 

The apparatus 2420 preferably includes a support member 2425. an 
expandable tubular membte 2430. an expansion cone 2435. a coupling 2440. a 
packer 2445. a mass 2450. one or more upper sealing rnembers 2465. and one or 
more sealing members 2460. 

The suppbrt member 2425 is preferably adapted to be coupled to a surfeoe 
location. The suppprt member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is preftoUy adapted to. convey eiectrioil. 
communication, and/or hydraulic signals to and/or flftim the packer 2445.. The 
support member 2425 may, for example, be oonventiooal oommercialiy available 
slick wire, braided wire, coiled tubing, or drilling slock material. 

The expandable tubular member 2430 Is removably coupled tO: the 
expansfon cone 2435 and the packer 2445. The expandable tubular rnember 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment the 
expandable tubular member 2430 further indudea one or more upper and lower 
sealing members, 2455 and 2460. on the outside surface of the expandable tubular 
mernber 2430 In order to optimally seal the interface between the expandable 
tuliular member 2430 and the wellbore casing 2400 and the open hole wellbore 
sectk)n2405. 

In a prefened embodiment, the expandable tubular member 2430 further 
Indudes a lower sedipn 2465. an intemiediate sedion 2470. and an upper sedion 
2430. In a prefened embodiment, the wall thteknesses of the lower and 
mtemnediate sedtons. 2465 and 2470. are less than the wall thidcness of the upper 
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section 2475 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2430. In a preferred embodinwnt, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
5 provided substantially as disclosed in one or more of the follovving: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expaiwion cone 2435 is further preferably removably 
coupled to the mpandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandeA>le tubular member 2430 when 
10 the expansion cone 2435 is axtally displaced relative to the expandable tubular 
member2430. 

In a preferred embodiment, the expansion cone 2435 is provided 
substantially as disdosed in one or more of the following: (1) U.S. utiiity patent 
application serial no: 08M54.139. attorney docket no. 25791.3.02. filed on 

15 12/3/1999, whidi claimed the benefit of the fiUng date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
unity patent appiteatkm serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provistonal 
appiteafion no. 60/121,702, filed on 2^5/1999; (3) U.S. ufiiity patent appiicatkm 

20 serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 21/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal appiicatkm no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applteatton serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 

25 25791 .9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applteatton no. 09/523,460, attomey docket 
no. 25791.11.02, fitod on 3/10/2000, which claimed the tienefit of the filing date of 
U.S. provisionai.application no. 60/124,042, fitod on 3/11/1999; (7) U.S; utility patent 
appltoation no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 

30 which claimed the benefit of the filing dates of U.S. provisksnai appiicatton no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appiicatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. ufiiity appiicafion no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, whteh daimed ttie benefit of the filing date of U.S. provisional serial no. 

35 60/121,907, attorney docket no. 25791.16, fitod on 2/26/1999; (9) U.S. ufiiity patent 
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application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefX of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uMHty patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S; 
provtelonal .appHcatton no. 60/146,203. attorney docket no. 25791.25, filed on 
7/28/1999; (12) U.S. provtekwial applicatton no. 60/143,039. attorney docket no. 
25791.26. fUed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney dcicket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appHcation no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provlstonai patent appficatjon no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) ll.S. provisional patent applteation no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999.. the disclosures of vwhteh are 
incorporated herein reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the expanston cone 2435. The coupling- 2440 is prefiBrebly adapted to convey 
electrical, oommunicatkxi. and/or hydraulic signals to and/or from the packer 2445. 
The coupling 2440 may be any number of conventional support members such as. 
for example, commercially available slick mAtb, braided wire, coiled tubing, or drilling 
stock material. 

The packer 2445 Is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the lower sectton 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufRdent fHettonal force to 
support the tower sectton 2465 of the expandable wellbore casihg 2430 and the 
mass 2450. The packer .2445 may be any number of conventional comnMrdaNy 
available packers. In a prefened embodiment, the packer 2445 is an RTTS packer 
available from Halliburton Energy Services In order to optimally provkte multipte sets 
and releases. In an alternative embodiment, hydreulto slips may be substituted for, 
or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the lower section 2465 of the 
expandable tubuter rnember 2430. The mass 2450 is preferably selected to provide 
a temiie toad on the lower sedton 2465 of the expandable tubular member 2430 
that ranges from about 50 to 100 % of the yiekl point of the upper sectton 2475 of 
the expandalile tubular member 2430. In tMs manner, when the packer 2445 Is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing number 2455 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 Of the expandable tubular member 2430 
and the welttwre casing 2400. The upper sealing member 2455 may be any 
number of conventional commercially available sealing numbers. In a preferred 
eiTrixxliment, the upper sealing member 2455 is Wton mbber in order to optimally 

10 provide load carrying and pressure sealing capacity. 

The lower sealing rnember 2460 Is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2480 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

IS and the open hole wellbore secfion 2405. The lower sealing member 2460 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower saaDng member 2460 is viton nibber in order to optimally 
provide lead bearing and sealing capacity. 

As IHustraled in FIG. 24a. the apparatus 2420 is preferably posKlohBd within 

20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandabte tubular member 2430 positioned in overlapping relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 Is supported 
by the support member 2425, the expansion cone 2435, the coupling 2440, the 
padcer 2445, and the lower sectioh 2465 of the expandabte tubular member 2430. 

25 In this manner, the intennediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As Illustrated in FIG. 24b, in a preferred embodiment, the packer 2445 is 
then released from connection with the lower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425. expansion cone 2435. and the lower and intennediate 
sections, 2465 and 2470, of the expandable tubular member 2430. In a prefeired 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by. and extruded off of, the expansion cone 
2435. in a preferred eitibofflment, during the extnjsion process, the position of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an alternative embodiment, a compressible cement and/or epoxy Is 
injected Into the annular space between the unexpended portion of the tubular 
nrwrtiber 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular strudurial support and fluldic seal is provided around the tubular 
member2430. , . 

As illustrated in FIG. 24c. in a prefened embodiment, afler the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a new section of wellbore casing is fomrwd that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2^20 Is used to repair or form wellbore 
casings, pipeflnes. and structural supports. , 

In an altennative embodiment, the mass 2450 Is pofsitioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 Is f*ricated from a thick waited tubular member that Is con 
respect to the support member 2425. ahd also rests on top of the upper section 
2475 of the tubuter member 2430. In this manner, when the expansion cone 2435 
extts the tubuter member 2430, the expansion cone will cany the mass 2450 out of 
the wellbore 2405. 

Referring to FIGS. 25a to 25c an attemiative embodiment of an apparatus 
and method for coupling an expandable tubular mernber to a preexisting structure 
wUI now be described. Referring to Fig. 25a, a wellbore casing 2500 and an open 
bote wellbore section 2505 are positioned within a subterranean fbmwtlon 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned In any orientetion from the vertical direction to approximately the 
horizontel direction. 

In a preferred embodiment, an apparatus 2520 is utilized to form a new 
section of wellbore casing within the open hote wellbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to fonn or repair wellbore 
casir^s. pipelines, or structural supports. 

The apparatus 2520 preferably Includes a support member 2525. an 
expandabte tubuter member 2530. an expansion cone 2535, a chamber 2440. an 

93' 



end pfate 2545, one or inore upper sealing members 2555, and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The suppcMt member 2525 further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey fluidic materials to and/or 
■ from the chamber 2540. The support member 2525 may, for example, be 
comfentional commercially available slici( wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to the 
expaniston cone 2535. In a preferred embodiment, the expandable tubular member 
2530 further Includes one or more upper and lower sealing members, 2555 and 
2560. on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the Intertiace between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole wellbore section 2505. 

In a preferred embodiment, the expandable tubular member 2530 further 
includes a lower section 2SSS, an intemnedlate section 2570. and an upper seqHori 
2530.. In a preferred embodiment, the wall thicknesses of the tower and 
intennediate sectkxis, 2565 and 2570, are less than ttie wall thickness of the upper 
sectton 2575 in order to optimally facilitate the radial expanston of the expandable 
tubular member 2530. 

In a preferred embodiment, the tower sectim 2565 of the expandable tubulw 
rnembw 2530 further Inchjdes the chamber 2540 and the end plat» 2545. 

In a preferred embodiment, the .e)q}andabte tubular member 2530 is fiffther 
provided substantially as disclosed in one or more of the foltowlng: (1) U.S. utlli^ 
patent applkxitton serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/11 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. whfch claimed 0>e benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, fifed on 2/10/2000, which 
claimed ttie benefit of ttte filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25701 .8; (4) U.S. utility patent application serial no. 09/440.338. 
atlomey docket no. 25791.9:02. filed on 11/15/1999, which claimed ttie benefit of 
tfie fiOng date pf U.S. provistonal application no. 60/108.558. attorney docket no. 



25791.9. filed on 11/16.1998; (5) U.S- provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney d(^et 
no. 25791.1 1.02. filed on 3/10/2000. which claimed the benefH of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
5 application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2^24/2000. 
wWch claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistona! 
appOcatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utWty appllcatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
10 2«4«000. vvhteh claimed the beneftt of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appBcatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whtah claimed the benefit of the fiHng dato of U.S. pn)visk>nal patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6Ar/1999; (10) U.S. 
15 utilily patent appHcatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
412612000, whfch claimed the benefit of the fiHng date of U.S. provisional applbatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal appltoatton no. 60/146,203, attorney docket nb. 25791.25, filed on 
7/29/1999; (12) U.S. proviskMiai appiteatton no. 60/143.039. attorney docket no. 
20 25791.26. fited on 7/9/1999; (13) U.S. provlstonal patent appficatton serial no. 
60/162.671. attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36. fited on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appKcatton no. 60/165.228, 
IS attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of whteh are 
incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to ttie support, member 
2525. The expansion cone 2535 is farther preferably removably coupled to fhe 
expandabte tubular member 2630. The expanston cone 2535 is preferably adapted 
10 to radially expand ttie expandabte tubular member 2530 when the expanston cone 
2535 Is axtelly dispteoed relative to the expandabte tubuter member 2530. The 
expanston cone 2535 is further preferably adapted to convey fluidic materials to 
and/or fiom the chamber 2540. 

In a preferred embodiment, the expanston cone 2535 is provided 
6 substantially as disctos^ In one or mors of tt» fbltowlng: (i) U.S. utUity patent 
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application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application na 60/1 1 1,293. attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utinty patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whtoh dainied the twnefit of the filing date of U.S. provisk)nal 
appBcatlon no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applidatton 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
daiined the benefit of ttie filing date of U.S. provisional applteaUon no. 60/119,611, 
attiomey docket no. 25791.8; (4) U.S. utility patent applteation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, vi^lch claimed ttie benefit of 
the filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. wNch claimed the benefit of the filing date of 
U.S. piov^tonal appHcatibn no. 60/124.042. filed on 3/1 1/1999; (7) U.S. uUIIfy patent 
application no. 09/512.895. attomey docket no, 25791.12:02. filed on 2/24/2000. 
whteh claimed the benefit of ttie filing dates of U.S. provistonal appltoatton no. 
60/121.841. attonney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appicatton ho. 60/154.047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. uttllty application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed ttie benefit of ttie filing date of U.S. provistonal serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2C6/1999; (9) U.S. utility patent 
applicatton no. 09/588.946, attomey docket no. 25791.17.02. fitod on June 7. 2000. 
whteh claimed ttie benefit of ttie filing date of U.S. provisional patent applteatton 
serial no. 60/137.998. attomey docket no. 25791.17, filed oh 6/7/1999; (10) U.S. 
• utility patent application no. 09/559.122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed ttie benefit of ttie filing date of U.S. provistonal application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attomey docket no. 25791.25, fitod on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26, fitod on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attomey docket no. 25791.27. fitod on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039. attomey docket no; 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
fitod on 10/12/1999; and (16) U.S; provisional patent application no. 60/165,228, 
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attorney ttocket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The chamber 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluWic materials having a higher density than Ihe fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluldldy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the .weilbor« casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially availal>le' sealing members. In a preferred 
embodiment the upper sealing member 2555 is vHon mbber in orter to optimally 
provide load carrying and pressure sealing capacity. 

The lower seaAig member 2560 is preferably coupled to the outside surface 
of the upper section 2575 of ttte expandable tubular member 2530. The lower 
seaflng member 2560 is preferably adapted to fluMidy seal the Interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the open hole wellbore section 2505. The tower seaHng member 2560 may be 
any number of conventional commenially available sealing mernbera. In a preferred 
embodiment, the lower sealing member 2560 is vitbn mbber In order to optimally 
provide load carrying and pressure setaHng capacity. 

As illustrated in FIG. 25a, the apparatus 2520 is pr«feiably posltbned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overlapping relation to the vyellbore 
casing 2500. 

As illustrated In FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the regioh 2585 outside 
of the expandable tubular member 2530 Is injected into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585. due to the differences In fluid densities of these regions, 
causes the expandable tubular memb^ 2530 to be radially expanded by, and 
extruded off of. the expansion cone 2535. In a prefened embodiment, during the 
extrusion process, the position of the support member 2525 is adjusted to ensure an 
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overiapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a prefened embodiment, tiie quantity of tlie fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
pressure pumping equipment is typically not required, or the need for it is at least 
minimized. Rather. |n an exemplary embodiment, a column of the fluidic material 
2580 is maintainM witttin the support member 2525. 

In an altamative embodiment, a compressible cement and/or epoxy is. 
injected into the annular space between the unexpended portion of the tubular 
nwmber 2530 and the wellbore casing 2500 before and/or during the extrusion 
Pfooess. The compressible cement and/or epoxy Is then preferably pennltted to at 
least partially cure prior to the iniUafion of the radial expansion process. In this 
manner, an annular structural support and fluidic seal Is provided around the tubular 
member2530. 

5 As Illustrated in FIG. 25c in a prefened embodiment, after the expandable 

tubular member 2530 has been oornpletely extruded off of the expansion cone 2535. 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular nnember 2530 and an outer annular layer of a fluidic sealing 
matertel. More generally, the apparatus 2520 is used to repair or fonn weHbore 
casings, pipelines, and stnictural supports. 

Referring to FIGS. 26a to 26c an aMemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnjcturti 
will now be described. Referring to Fig. 26a. a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean formation 2610. 
The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orien^tion from the vertical direction to approximately the 
horizontal direction. 

in a prefened embodiment, an apparatus 2620 is utilized to forni a new 
section of wenbore casing within the open hole wellbore section 2605. More 
generally, the apparatus 2620 is preferably utilized to fbnn or repair wellbofe 
. casings, pipelines, or structural supports. 

The apparatus 2620 preferably includes a support member 2625. an 
expandable tubular member 2630, an expansion cone 2635, a slip joint 2640. an 
end plate 2SAS, a chamber 2650, one or more slip members 2655, one or more 
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sealing members 2670, one or more upper sealing members 2675. and one or more 
. lower sealing members 2680. 

The support member 2625 is preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may. for expmple. be 
conventional oommeicially available slick wire, braided virfre. coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expanston cone 2635. In a preferred embodirhent. the expandable tubular member 
2630 further Indudefs one or more upper and kMver sealing members. 2675 and 
2680. on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore sedkm 2605. 

In a prefened embodiment, the mpandable tubular member 2630 further 
includes a tower sectton 2685. an intermediate sectton 2690, and an upper section 
2895. In a preferred embodiment, the waU thicknesses of the tower and 
Intennedlate sections. 2685 and 2690, are toss than the wall thickness of the upper 
sectton 2695 in order to optimally facilitate the radial expanston of the expandabte 
tubular member 2630. 

In a prefen^ embodinwnt. the tower sectton 2685 of the expandabte tubular 
member 2630 houses the elip joint 2640. the end plate 2645. the sHps 2655. and the 
sealing membere 2670. In a preferred embodiment, the interior portton of the toyver 
sectton 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the channber 2650. In a preferred 
embodiment, the tower section 2685 of the expandable tubular member 2630 further 
Inchjdes one or more of the anchoring devious described above with reference to 
FIGS. 1ato25c. 

In a prefenBd embodiment, the expandable tubuter member 2630 Is further 
provWed substentially as disclosed in one or nnore of the following:. (1) U.S. utility 
patent appltoatton serial no. 09/454.139, attoniey docket no. 25791.3.02. filed on 
12(3/1999, whtoh claimed the benefit of ttie filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket ho. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appllcatiori serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, whtoh claimed the benefit of the filing date of U.S. provistonai 
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application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. wfilch 
claimed the benem of the filing date of U.S. provisional application no. 60/1 19.61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent api^cation serial no. 09/440.338. 
5 attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the t>enefit of 
the filing date of U.S. praviskmal application no. 60/108,558, attorney docket no. 
25791 .9. filed on 11/16.1998; (5) U.S. provisional patent applteation no. 60/183.546. 
Wed on 2/ia«000; (6) U.S, utility patent appltoatibn no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10«000, which claimed the ben»m of the filing date of 

10 U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appBcatton no. 09/512,895. attorney docket no. 25791.1Z02, filed on 2/24/2000. 
whfch cl9lmed the benefit of the filhg dates of U.S. provistonal application no. 
80/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appHcatfon no. 60/154.047, attorney docket no. 25791 ;29. filed on 9/16/1999; (8) 

15 U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2«4C000, whtoh claimed the bonem of the filing date of U.S. proviskjnal serial no. 
60/121,907* attorney docket no. 25791.16, filed on 2C6/1999: (9) U.S. utHity patent 
applteation no. 09^588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
whteh claimed the benefit of the fiHrig date of U.S. provistonal patent appHcatton 

20 serial no. 60/137,998, attorney docket rio. 25791.17, fited on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, fited on 
4/26/2000, which daimed the benefit of the filing date of U.S. provistonal appRcatiori 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203. attorney docket no. 25791.25. filed on 

25 7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
. 60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applteation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 

to filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.^, filed on 11/12/1999, ttie disctosures of which are 
inoorpoiated hereto by reference. 

The expansion cone 2635 Is preferably coupted to ttie support member 2625 
and ttie slip joint 2840. The expansion cone 2635 is furttier preferably removably 

S coupted to ttie expandabte tutelar member 2630. The expanston oone 2635 Is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2636 is axlally displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adaptedi to convey 
fluidic materials to and/or from the chamber 26150. 

In a preferred embodiment, the expansion cone 2635 is further provided 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorfiey docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utiltty patent applicatkm serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. wWch claimed the benefit of the filing date of U.S. provisional 
appBcatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no, 25701.8.02, filed on 2/10/2000, vAWdh 
•claimed the benefit of the filing date of U.S. provisional application tw>. 80/119,611. 
atloniey docket no. 25791.8; (4) U.S. utility patent appKcation serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on i 1/15/1999, whkdl dalmed the benefit of 
the filing date of U.S. praviskMial application no. ^0/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal pabnt appHcation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utiiity patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, whteh claimed ttie benefit of the filing date of 
U.S. proviskmal appjkiatbn no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appHcation no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2OO0. 
which claimed the benefit of the filing dates of U.S. pirovlskHial appHcatkm no: 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applteatfon no. 60/154i047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16,02. filed on 
2/24/2000. whfch claimed the benefit of the filing date of U.S. provisional seriai no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588.946. attorney docket no. 25791:17.02, filed on June 7, 2000, 
which claimed ttie benefit of ttie filing date of U.S. provlstonal patent application 
serial no. 60/137,998, attorney docket no. 2579117, filed on 6/7/1999; (10) U.S. 
utIHty patent application ho. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, whfch dalmed ttie benefit of ttie filing date of U.S. provisional applicatkm 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskmal appHdation no. 60/146.203, attorney docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
appiicatkm no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatkMi no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The slip Joint 2640 is coupled to the expansion cone 2635 and the end plate 
2645. The slip joint 2640 is prefsr^ly adapted to permit the end plate 2645 to be 
axialiy displtioed relative to the expanskm cone 2635. in this manner, the si^e of the 
chamber 2650 is variable. The slip Joint 2640 may be any number of conventtonal 
oommerdaliy available slip Joirits modified In accordance with the teacNngs of the 
present disctosure. 

The slip joint 2640 preferably Includes ari upper member 2640a, a rBsllient 
member 2640b. and a k)wer member 2640& The upper member 2640a is coupled 
to the expansion oone 2635 and the resilient member 2640b. The upper member 
2640a is movably coupled to the kmer rneniber 2640b. The tipper member 2640a 
preferably bidudes one or more fluid passages 2640aa that pemnit the passage of 
fluMk: materials. The tower member 2640b is coupled to the end plate 2645 and the 
resilient member 264pb. The tower member 2640b is movably omipied to the upper 
member 2640a. The lower member ,2840b preferably Includes one or more fluid 
passages 2640ba that pemnit ttte passage of fluidic materials. The resilient member 
2640c Is coupled between the Upper and tower members, 2640a and 2640b. The 
resilient member 2640c Is pr^rably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640, ttie slips 2655, and ttie 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portfon of the interior of the lower sectton 2685 of the expandable tubular member 
2630. The end plate 2645 is furttier adapted to define, in combinatton with ttie 
expandable tubular member 2630, and the expanston cone 2635. the chamber 
2650. 

The chamber 2650 Is definetf by the intertor portion of the tower section 2685 
of the expandable tubular member 2630 below the expahsiori cone 2635 and above 
the end plate 2645. in a pretened enibodiment. the pressurization of the chamber 
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2650 causes the expansion cone 2635 to be axially displaced and ttiereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandat>ie tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to pemnit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 
materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the injection of pressurized fluidic materials into the (^mber 2650, the 
pressurization of the chamber 2650 preferably axiaiiy displaces the expansion cone 
2635. In a preferred embodiment when the slip Joint 2640 is fully extended, the slip 
Joint 2640 then displaces the end plate 2645 in the upward axial direction. In a 
prefen^ embodiment^ when the spring force of the elastic member 2640c of the slip 
Joint 2640 is greater than the fluidic pressurization force within the chamber 2650, 
the end plate 2845 Is displsmd h the upward axial directk^ 

The sealing members 2670 are coupled to the end plate 2645. The sealihg 
members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular member 2630. In tMs manner, the chamber 2650 is optimailly 
pressurized during operation of the apparatus 2620. 

The upper sealing riiember 2675 is preferably coupled to the outside surfoce 
of the upper section 2695 of the expandable tubular member 2630. The upper 
sealing member 2675 is preferably adapted to fluidlcly seal the interfece between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventionat commercially available sealing members. In a preferred 
embodintent, the upper sealing member 2675 is vlton mbber in order to optimally 
previde load carrying and pressure sealing capacity. 

The lower sealing number 2680 Js preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. Thb lower 
sealing member 2680 is preferably adapted to fluidlcly seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the open hole wejlbore section 2605. The lower sealing member 2680 rriay be 
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any number of conventfonal commerdally available sealing numbers. In a preferred 
embodiment, the lower sealing member 2680 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a, the apparatus 2620 is preferably positioned withiri 
the wellbore casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casino 2600. In a prefenned embodiment, the lower section 2685 of the expandable 
tubular member 2830 is then anchored to the open hole wellbore section 2605 using 
one or nfnre of the apparatus and methods described above with reference to FIGS. 
1alo25c. 

As illustrdtad in Fia 26b, the radial expiansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by Injecting a 
pressurized fluidic malarial into the chamber 2650. 

In a preferred embodiment, the expandable tubular member 2630 is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment, once the slip Joint 2640 Is fully extended, the end plate 2645 
is then axiaily dispiaoed in the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635. In a prefened embodiment, the chamber 2650 is 
pressurized nvhen the frictional forces exceed a predetermined value. In this 
manner, the axial di^cement of the expansion cone 2635 \s provided by applying 
an axial force that is selectively supplernented by pressurizing the chamber 2650. 

In ah alternative embodiment, a compressible! cement and/or epdxy is 
Injected Into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process, The compressible cement and/or epoxy is then preferably pemiitted to at 
least partially cure prior to the initiation of the radial expansion pirocess. In this 
manner, an annular structural support and Huldlc seal is provided around the tubular 
member 2630. 

As illustrated In FIG. 26c, in a preferred embodiment, after the expandable 
tubular member 2630 has been completely extruded off of the expansion cone 2635, 
a new section of wellbore casiiig is fonmed that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the a|)paratu8 2620 is used to repair or form wellbore 
casings, p^iines, and structural supports. 
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Referring initially to FIG. 27. a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by. axially 
displacing an expansion cone; and (2) radiaUy expanding the expandable tubular 
applying direct radial pressure. 

In a pnaferred embodiment, as illustrated In FIG. 28, in step 2705, ah 
expandable tubular member 2805 is coupled to a preexisting weilbore casing 2810 
positioned within a subterranean fonrtation 2815. In a prefened embodiment, the 
welbore casing 2810 further includes an outer annular layer 2820 of a fluidic sealing 
malarial sudi as. for example, cement The expandiabie tubular nwmber 2805 may 
be coupled to the prawdsiing weilbore casing 2810 using any number of 
conventional oommercially available methods for coupling an expandable tubular 
member to a preexisting stmctuie sucli as, for example, pulling an expansion cone 
throu^ a tubular member, or pushing an expansion cone through a tubular member 
using a pressurized fluidic material. In a prefoned embodbinent. the expandable 
tubular member 2805 is coupied to tfw preexisting structure 2810 using one or more 
of the apparatus and methods disclosed in the foHowing: (i) U.S. utility patent 
application serial no. 09/454.139. attorney docket na 25791.3.02. fitod on 
12/3/1999. which claimed the benefit of the flHng date of U.S. pixivislonai patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applteatton serial no. 09/510.913, attorney docket no. 25791.7.02, fited 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
applteation no. 60/121,702. filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utiUty patent application serial no. 08/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, whfch claimed the benefit of 
tile filing date off U.S. provisional application ho. 60/108,558, iattomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of Vhe filing date of 
U.S. provisional applteation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appOcatibn no. 09^12,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of ttie filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. proviskmai 
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application no. 60/154,047. attonney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh dainned the t)enefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applkation no, 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
whteh dainned the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney dpcket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applteation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the t>enefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. prov^ional applteation no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appGcatton no. 60/159.039^ attorney docket no. 25701.36. filed on 10/12,1999; (15) 
U.S. provisional patent appllcatton no. 60/158.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatibn no. 60/165.228. 
attorn^ docket no. 25791.39, filed on 11/12/1999. ttie disclosures of vMtih are 
incorporated herein by reference. In a preferred embodiment, the amount of radial 
expanston provided in step 105 ranges from about 5% to 20%. 

In a prefenred embodiment. 9» illustraled In RO. 29. Nn step 2710. at least a 
portion of the expandabte tubular member 2805 Is further radially expanded by using 
a radial mpansion tool 2905 to apply direct radial pressure to the expandabte 
tubuter men^Mr 2805. The radial expanston tool 2905 may be any number of 
conventional radial expanston toote suitabte for applying direct radial pressure to a 
tubular member. In a preferred embodiment the radial expanston tool 2905 is 
provided substantially as disclosed on one or nwre of the following U.S. Patents: 
5,014.779 and 5,083.608. tiie disdosiires of which are incorporated herein by 
reference. In a prefenned embodimewit, the amount of radial expansion of tiie 
expandable tubular rnember 2805 provided in step 2710 ranges up to about 5%. In 
a preferred emtxKliment. the radial contact pressures generated by ttie radial 
expansion tool 2905 in step 2710 range from about 5.000 to 140.000 psi. in order to 
optimally plastically defonrn the expandabte tubular memt>er 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of ttie expandable tubular member 2805 that overiaps with the 
preexisting weiibore casing 2810. in this manner, the high compressive forces 
typically required to radialiy expand the portion of the expandable tubular member 
5 2805 that overlaps with the preexisting weiibore casing 2810 are optimally provided. 

In an alternative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the preexisting weiibore casing 2810. . 
In this manner, a mono-diameter weiibore casing is optimally provided. 

10 Thus, the method 2700 provides a 2<etep radial expansion process that 

utilizes: (1) a relatively quidc m^hod of radial expansion for the majority of the radial 
expansion: ^ind (2) a high contact pressure method for the remaining radial 
mpanslon. In several altenriative embodbnente. the method 2700 is used to fomt or 
. repair weiibore casings, pipelines, or stmctural supports. 

15. ■ The inelhod27ro further piovktes an apparatus and method for opMplIng an 
expandable tubular member to a preexisting strudure. The expandable tubular Is 
Initially coupled to the preexisting structure by axiaily^ displacing an expansion cone 
within the «<pandable tubular rnember. The mpandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular, the 

20 apparatus and method have wide application to this fbnnation and repair of weltbore 
cteings. pipelines, and stmctural supports. Thei apparatos and method provide an 
efficient and reliabte method for fonning and repairing weiibore casings, pipelines, 
and stmctural supports. In a prefened implementetion. the initial radial expansion of 
the expandabto tubular member by axialiy displacing the expansion cone provide 

25 from about 5% to 25% 9f radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member providiss an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optimally achieved in a time efficient and 
rejiabie n>anner. This method and apparetis is particularly useful in optinrally 

30 creating profitos and seal geometries for liner tops and for connections between 
jointed tutujlars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning the tubular member and an 
expansion cone within the preexisting stmeture, anchoring the tubular member to 
35 the preexisting structure, axialiy displacing the expansion cone relative to the tubular 

107 



member by pulling the expansion cone through the tubular member, and lubricating 
the interfaoe between the expansion cone and the tubular member. In a prefened 
embodiment, lubricating the interfecie between the expansion cone and the tubular 
member includes: injecting a lubricating fluid Into the trailing edge of the Interfaoe 
between the expansion cone and the tubular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centlpoise. In a 
preferred wnbodlment, thei irtjeding includes: injecting lubricating fluid into a tapered 
end of the expansion cone/ in a prefiarred embodiment, the injecting includes: 
ir^dcUng lubricaflr^ fluid into the area around the axial midpoint of a flrst tapered end 
of the expansion oone. In a preferred embodlihent. the injedirig includes: inject^ 
lubricating fluid into a second end of the expansion oone. In a preferred 
embodiment, the injecting indudeS: injecting lubricating fluid into a tapered firet end 
and a second end of the expansion cone. In a prefened embodiment, the injectbig 
includes: injectin9 lubricating fluid into an interior of the expansion cone. In a 
preferred embodinfient, the Necting includes: inJeqUng lubricating fluid through an 
outer surface of the expand cone. In a preferred embodiment, the injecting 
includes: jnJecUrig tiie lubricating fluid into a plurality of discrete locations along ttie 
trailing edge portion. In a preferred embodiment, the lubricating fluid includes 
drilBng mid. In a prefened embodiment, the lubricating fluid further includes: 
TorqTrim III, EP Mudiib, and DriliN-Slid. in a prefened embodiment, the lubricating 
fluid includes TorqTrim III. EP Mudiib. and Dri|i-N-Slld. In a preferred embodiment, 
the interfece between the expansion cone artd Vne tubuldr member includes: coating 
the interior surface of the tubular member with a lubricant In a preferred 
embodiment, lubricating the Interface between the expansion cone and the tubular 
member includes: coating the interior surface of the tubular member with a firet part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a prefened embodiment, the lubricant conprises a metellic 
soap, in a prefened ernbodinient, the lubricant is setected from the group consisting 
of G-Lube-10. C-PHOS-SS-IVI. and C-PH0S-5W?. In a prefened embodiment, the 
lubricant provides a sliding friction coefficient of less tiian about 0.20. In a prefened 
embodiment, the lubricant is chemically bonded to the interior surfaces of the tubular 
members, in a preferiied embodiment, tt» lubricant is mechanically bonded to the 
interior surfaces of tiie tubular membere. In a prefened embodiment, the lubricant is 
adhesively bonded to the Interior surface of the tubular membere. In a prefened 
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embodiment, the lubricant indudes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumisilicate and polyethylenepolyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axlally displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular nrmnber, including: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %, 
imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %. and no necking of the walls of the annular member 
for radial expansbns of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluM Into the preexisting 
stnjcture, posiUoning the tubular member and an expansion cone within the 
preexisting staiclure, ianchoring the tubular member to the preexisting stmcture, and 
axiaDy displacing the expansion cone relative to the tubular member by pulling Vhe 
expahston cone through the tubular member, in a preferred embodiment, the 
lubrteating fluM includes: BARO-LUB GOLD^EAL^ brand drining mud lubricant 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes positioning the expandable tubular 
membw and an expanston cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axlally displacing the expanston cone relative to the expandable tubuldr member by 
pulling the expanskm cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
connectton includes: one or more sealing members for sealing the interface between 
the first and second tubular members. In a prsfen-ed embodiment, the threaded 
oonnectkm comprises a pin and box threaded connectton. In a preferred 
eihbbdiment the sealing members are positioned adjacent to an end portfon of the 
threaded connectkyi. In a prefenred embodiment, one of the sealing members is 
positioned adjacent to an end pbrtton of the threaded connectton; and wherein 
another one of the sealing menribers is not poslfioned adjacent to an .end portion of 
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the threaded oonnectiorL In a preferred emtxxllment. a plurality of the sealing 
menit>ers are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular niember to a preexisting 
stnicture has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting stmcture, anchoring the 
expandable tubular nnember to the preexisting stnjcture. and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion bone through the expandable tubular member In a prefenBd. 
embodiment, the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
ofi coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of tfie tubular members, and curing the sealant. In a preferred 
enrAodinnent. the sealant is selected from the group consisting of epoxtes, 
thermosetting sealing compounds, curable sealing compounds, and sealing * 

15 compounds having polymerizable materials. In a preferred enribodinient. the method 
further includes: initially curing the sealant prio* to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a pr^ienned embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a preferred embodiment, the sealant is 

20 resistaM to com^ntional welltx^re fluidic nraterials. In a prefen^ 

material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 ^F. In a preferred emt)odiment the method further includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant. In a preferred 

25 embodiment, the primer includes a curing catalyst. In a preferred enr^odiment. the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubuiiar members, 
in a preferred embodiment, the primer includes a curing catalyst. 

A method of coupling a tutnjlar member to a preexisting structure has also 

30 been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stnicture. and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the expandable tubular member. In a 
preferred embodiment the tubular menitier includes: a pair of rings for engaging the 
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preexisting structure, and a sealing element positfoned t)etween the rings for sealing 
the interface l)etween the tubular meml)er and the preexisting structure* 

A methcxl of coupling a tubular number to a preexisting structure has also 
been described that includes positionirig the expandable tubular nrtember and an 
expansion cone wlttiln the preexisting structure, anchoring the expandable tubular 
member to the preexisting stmcture, arid axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or moire slots. In a prefenred embodiment, the slots are provided at a 
preexpandidd portion of the tubular member. In a prefenred embodiment, the slots 
are provided at a rK)h-preexpanded portion of the tubular member. 

A method df coupling a tubular member to a preexisting structure has also 
been described that includes posKionirig the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting stnipture, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular membisr. In a preferred embodiment, the tubular member 
includes: a first praexpanded portion, an Intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 
portion coupled to the Intermediate portion. 

A method of coupling a tubular member to a preexisting structuire has also 
been described that includes positionihg the expandable tubular member and an 
expansion cone within the preexistlrig structure, anchoring the expandable tubular 
nnember to the preexisting stmcture, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone throi^h 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force pn9ferably Includes a substantially constant axial force, and an 
increased axial force. In a preferred embodiment the increased axial force is 
provided on a periodic basis. In a preferred embodiment, the increased axial force 
is provided on a random basis. In a preferred embodiment, the ratio of the 
incraased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting staxjcture has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
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structure, and axiaily displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment, pushing the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

A m^hod of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the prewdsting structure, anchoring the tubular member to the preexisting 
structure, axiaily displacing the expansion oone relative to the tubular member by 
pulling the eXiMmsion oone through the expandabliB tubular mentber, and inJecUng a 
curable fluidic sealing meiterial between the tubular nitember and the preexisting 
structure prior to axiaily displacing the.expansion cone. 

A method of coupling a tubular member to a preexisting stmcture hais also 
been described that includes posftloning the tubular member and ah expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stmcture by increasing the size of ttie expanston cone, and axiaily displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling a tubular member to a preexisting stmcture has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting stmcture, anchoring the tubular member to the preexisting 
stmcture by heating a portion of the tubular member, and axiaily displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device within the preexisting 
stmcture, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexisting stmcture using the anchoring device, 
and axialiy displacing the expansion cone. 

A method of coupling ah expandable tubular member to a preexisting 
structure has also been described that ihdudes positioning the tubular member and 
an expansion cone within the preexisting stmcture, explosively anchoring the tubular 
member to the preexisting structure, and axiaily displacing the expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting stmcture has 
also been described that includes fixing the position of an expansion cone within the 
preexisting structure, driving the expandable tubular menriber onto the expansion 
cone in a ffrst direction, and axlally displacing the expansion cone in a second 
directton relative to the expandable tubular member. In a preferred embodiment, the 
first and second directions are different. 

A method of coupling an expandable tubular member to a preexisting 
structure has ailso been described that includes placing the expandable tubular, an 
expansion cone, and a resUlent arK:hor within the preex^ struchjre/ releasing the 
resilient anchor, and axlaliy displacihg the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable , tubular 
•member, an expansion cohe, and an anchor Into the preexisting structure, anchoring 
the^expandable tubular member to the preexisting stmcture by: pivoting one or more 
engagement elements, and axially displacing the expansion cone, in a prefemsd 
embodiment, pivoting the engagement elements includes: actuating the 
engagement eiemerits. in a prefenred embodiment, pivoting the engagement 
elements Includes: placing a quantity of a fluldic material onto the engagerinent 
elements. In a preferred embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
a fluldic material onto the expandable tubular rnember to anchor the e)q[>andable 
tubular member to the preexisting structure, and axlally displacing the expansion 
cone. In a preferred embodiment, the fluldic material corhprises a barito plug, in a 
preferred embodiment, the fluldic material comprises a flex plug. 

A method df coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone into the preexisting stmcture, anchoring the 
expandable tubular member to the preexisting stmcture by injecting a quantity of a 
hardenable. fluldic material into the preexisting structure, at least partially curing the 
hardenable fluidic sealing material, and 
axiaUy displacing ttie expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubulai* member in a downward direction. 

A method of coupling an expandable tubular member to a preisxisting 
structure hn also been described that includes placing the expandable tubular 
member and an expansion cone within ttie preexisting stmrture. injecting a quantity 
of a first fluidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular nnember, and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of qoupHng an expandable tubular member to a preexisting 
structure has also been described tiiat includes placing the expandable tubular 
member and an expansion cone into , the pree^dsting structure, anchoring the . 
expandable tubular member to the preexisting starudure, applying an axial force to 
the expansion cone, and pressurizing an interlpr portion of the expandable tubular 
member below the expansion cone. . 

A method of coupling an expandable tubular niember to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

Ah apparsltus for coupling a tubular niember to a preexisting structure has 
also been described that Includes an expandable tubular mernber, an anchoring 
device adapted to couple Vhe exparidabie tobular member to Vhe preexisting 
structure, and an expansiori cone nrK)vably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more gnx>ves 
formed in the outer surface of the tapered first end, and one or more axial flow 
passages fluldidy coupled to the grooves. In a preferred embodiment, the grooves 
include circumferential grooves. In a preferred embodiment, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a prefenred embodiinent, 
the axial flow passages include axial grooves. In a preferred embodiment the axial 
grooves are spaced epart by at least about 3 inches in the drcumferehtial direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the t)ody to the grooves. In a preferred embodiment, the axial grooves extend from 
the second end of the body to the grooves. In a preferred embodiment the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cane. In a preferred embodiment, the axial flow passages 
extend from the tapered 'first end of the body to thd grooves. In a preferred 
embodiment, the axlai flow passages extet)d lifom the tapered first end of the body 
to the second md of the body. In a preferred embodiment, the axial flow passages' 
extend from the siscond end of the body to the grooves. In a preferred embodiment, 
one or rnore of the flow passages Include inserts ha\dng restricted flow passa^ In 
a preferred embodiment, one or more of the axial flow passages Include fllters. In a 
preferred embodiment, the cross sectional area of the grooves Is greater than the 
cross sectional area of the axial flow passages, in a preferred embodiment, the 
cross-eectiorial area of the grooves ranges from about 2X10^ in^ to 5X10^ in'. In a 
preferred embodiment, the cross-secttonal area of the axial flow passages ranges 
from about 2X10^ in^ to 5X10^ In^ In a preferred eitibodlment. the angle of attack 
of the firet tapered end of the body ranges finonri about 10 to 30 degrees. In a 
pTBfsnred embodiment, the grooves are concentrated in a trailing edge portion of the 
tapered flrst end. In a prefen«d embodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of atteck of the first tepered end. In a preferred embodiment, ttie 
include: a flow channel having a first radius of curvahjre, a first shoulder positioned 
on one side of the flow channel having a second radius of cun/ature, and a second 
shoulder positioned oh the other side of the flow channel having a third radius of 
curvature. In a preferred emtxxliment, the first, second and third radii of curvature 
are substantially equal. In a prefenred emtKxiiment, the axial flow passages include: 
a flow channel havirig a first radius of curvatejre, a first shoulder positioned on one 
side of the flow channel having a second radius of curvature, and a second shoulder 
positioned on the other side of the flow channel having a third radius of curvature. 
In a prefenred eralaodiment, the first, second and third radii of curvature are 
substantially equal. In a preferred embodiment, the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus fbr coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandat>l6 tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member, in 
a preferred embodinrwnt, the expandable tubular member includes: an annular 
member, having: a wall Sickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

An apparatus for coupling ah expandable tubular nrtember to a preexisting 
structure has also beeii described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion pone nrx)vably coupled to the expandable 
tubular number and adapted to radiaHy expand the expandable tubular member. In 
a rmferred embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded connectton includes: one or more sealing members for sealing the 
interfece between the first and second tubular membens. In a preferred 
embodiment, the threaded connectton comprises a pin and box threaded 
connection. In a prefenred embodiment, the sealing members are posittoned 
adjacent to an end portk>n of ttie threaded connection. In a prefenred embodiment, 
one of the sealing rmmbers is positioned adjacent to an end portion of the threaded 
connectk>n, and another one of the sealing members is not positioned adjacerit to 
an end portion of the threaded connectton. In a prefenred embodiment, the plurality 
of the sealing members are positk3ned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple tiiei expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to ttie expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to this Interior surface of tiie tubular member. In a preferred 
embodiment, the lubricant comprises a metallic soap. In a prefenred embodiment, 
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the lubricant is selected from the group consisting of C-Lube-10. C-PHOS-58-M, and 
C-PHOS-Sa-R. In a prefened emt>odiment. the lubricant provides a sliding friction 
coefficient of less than about 0.20. in a preferred embodiment, the lubricant is 
chemically bonded to thei interior surface of the expandable tubular member. In a 
5 preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
prefenred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisilicate and polyethylenepotyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tutHJiar member and adapted to radially expand the ei^ndable Uibuiar member. In 

15 a preferred embodiment, the expandable tubular member includes: a pair of tubular 
membere haying threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular membere. In isi preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
themiosetting sealing compounds, curable sealing confipounds, and sealing 

20 compounds having polymerizable materials. In a preferred embodiment, the sealant 
includes an initial cure cycle and a final cure c^e. In a prefenred embodiment, the 
sisalant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 

25 for temperatures ranging from about 0 to 450 In a preferred embodiment, the 
threaded portions of tile tubular members include a primer for imiyoving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nrx)vably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefenred embodiment, the expandable tubular member Includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
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rings for sealing the interfece bet^mn the tubular nrtember and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that mdudes an expandable tubular member, an 
5 anchoring device adapted to couple the expandable tubular member to the 
preexisting stnicture, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member includes one or more 
slots. In a prefenred embodinienti the slots are provided at a preexparided portion of 

10 the expandable tubular member In a preferred embodiment, the sltils are provided 
at a non-preexpanded porUon of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descritied that includes an expandable tubular mmiber, an 
anchoring device adapted to couple the expandable tubular member to the 

IS preexisting stnjcture, and an expansion cone rndvably coupled to the expandable 
tubular nnember and adapted to radially expand the expandable tubular member, in 
a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intemiedlate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexparided portion coupled to 

20 the Intenmedlate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an .expandable tubular mennber, an 
anchoring device adapted to couple the expandable tubular nnember to the 
preexisting structure, an expansion cone movably coupled to the exjpandable tubular 

25 member and adapted to radially e)9>and the expandable tubular member, and a 
VQlveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 

30 the first support nrtember, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular" member to the preexisting structure, in a preferred 
embodiment, the anchoring device is positioned at>ove the expansion cone. In a 
preferred embodiment, the outside diameter of the expansion done is greater than 

35 the inside diameter of the expandable tubular member. In a prefenred embodiment, 
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the outside diameter of the expansion cone is approximately equal to the outside 
diameter of the expandable tubular memt)er 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
5 support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the seccmd support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular nniember to a preexisting 
10 structure lms also been described that includes a support member, an expandable 
expansioh oohe coupled to the support member, and an expandable tubular 
member ooupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a suppori: ntember, an expandable 
15 expansion cone coupled to the support menrri>er. and an expandable tubular 
meniber coupled to the expandable expansion cone. In a prefenred enfd>odiment, 
the expATKiable tubular member includes one or more anchoring devices. In a 
preferred embodiment, the expandable tubular member Includes a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has ateo been described that includes a support member, an expansion cone 
ooupled to the support member, an expandable tubular member coupled to. the 
expansion obne including one or more shape .memoiy metal Inserts, and a heater ' 
coupled to the support member in opposing relation to the shape memory metal 

25 inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
I an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupted to the 
30 expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a preferred embodiment, the resilient anchor includes 
one or more resilient arms. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferried 
embodiment, the resilient anchor is adapted to miate with the expansion cone. 
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An expandable tubular member has also been described that includes an ^ 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member rsleasatriy coupled to the resilient panels ^ 
adaptedio controllably release the resilient panels. 
5 . An apparatus for coupling an expandable tubular member to a preexisting ^ 

structure has also been descrit>ed that Includes a support memt>er, 

an expansion cone coupled to the support member, an expandable tubular member ^ 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spikes pivotally coupled to the : 

10 expandable tubular member for engaging the preexisting structure. In a preferred 
embodirnent, the apparatus further includes one or more oonresponding actuatore 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 

15 an expansbn cone coupled to the support member, an expandable tubular member . 
coupled to the expandable expansion cone, and ah anchor coupled to the 
expandable tubular member. Including: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a preferred embodirnent, the apparatus 
further includes one or more corresponding actuatore for pivoting the petal baskets. 

20 Ah apparatus for coupling an eixpandable tubular member to a preexisting 

■« 

structure has also beeri described that includes a support member^ an expansion 
cone coupled to the support member, an expandable tubular member coupled to the 
expansion cone. Including: a skMed portton provided at one end of the expandable 
tubular member. ^ 

25 An apparatus for coupling an expandable tubular member to a preexisting 

striK^ure has also been described that includes a support number, an expanston ^ 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portion of the expandable tubular member. 

30 In a prefaced embodiment, the weight of the mass is greater than about 50 to 100 

% of the yiekJ strength of the expandable tubular memb^. ' "1 

An apparatus for coupling an exparidable tubular member to a preexisting 
structure has also been described that includes a support member including a fluid ^ 
passage, an expanskMi cone coupled to the support member, an expandable tubular 

35 member coupled to the expanston cone, a slip joint coupled to the expansion cone, 
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an end plate coupled to the slip Joint, a fluid chamber coupled to the fluid passage, 
the fluid chamt)er defined by the interior portion pf the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
described that includes positioning the tubular member and an expansion cone 
wNNn the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member In a 
prefenned embodiment, axially displacing the expansion oorie Includes pressurizing 
at least a piortion of the interior of the tubular member In a preferred embodiment: 
axially displacing the expeinsion cone includes: Injecting a fluMic material into the 
tubular member. In a prefenred embodiment, axially displacing the expansion cone 
includes: . applying a tensile force to the expansion cone, in a preferred 
embodiment, axially displacing the expansion cone includes: displacing the 
expansion cone into the tubular member, in a preferred embodiment, axially 
displacing the expanslori cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radiaNy expands the tubular member by about 10% to 20%. in a preferred 
embodiment, applying direct radial pressure to the first tubular nrtember radially 
expands the tubular member by up to about 5%. In a preferred embodiment, 
applying direct radial pressure to the tubular rnerriber includes applying a radial 
force at dtecrete locations, in a prefeoBd embodiment, the preexisting structure 
includes a wellbore casing. In a preferred embodiment, the preexisting structure 
indudes.a pipeline. In a prefenied embodiment, the preexisting staicture includes a 
structural support 

An apparatus also has been described that includes a tubular member 
coupled to a preexisting structure. The tubular menriber is coupled to the preexisting 
structure fay the process of: positioning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 
preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the interior of the tubular member. In a preferred emixxiiment, 
axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular nriember. in a prefenred embodimertt axially displacing the expansion cone 
includes: applying a tensile force to the expanston cone. In a preferred 
embodiment axially displadrig the expansion cone includes: displacing the 

121 



expansion cone into the tubular memt)er. In a preferred embodiment, axlally 
disptadng the expansion cone includes: displacing the expansion cone out of the 
tutHdar member. In a prefenBd embodiment, axially displacing the expansion cone «s 
radially expands the tubular member by about 10% to 20%. In a prefenBd 

5 embodiment, applying direct radial pressure to the tubular member radially expands 

the tubular member by up to about 5%. In a prefenred embodiment, applying direct ^ 
radial pressure to the tubular member includes applying a radial force at discrete ^ 
locations. In a preferred embodiment, the preexisting structure includes a weilbore 
casing. In a prefen^d embodimerrt, the pree)dsting structure indudes a pipeline. In 

10 a preferred embodiment, the preexistirig structure indudes a strucftural support 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, diahges, and substitutions. In some instences, one may employ 
some features of the present irivention without a corresponding use of the other • H 

15. ' features. Accordingly, it is appropriate that readers should corjstrue the appended 

claims brofadty, and in a manner consistent with the scope of the invention. .1 
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1 . An apparatus for coupling a tubular mennber to a preexisting structure, 
comprising: 

an expandable tubular member, 
5 an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 
a housing including a tapered, first end and a iseoorid end; 
10 one or more grooves formed in the outer surfece of the tapered first end; and 

one or rnore axial flow passages fluididy coupled to the grooves. 

2. The apparatus of daim 1 , wherein the grooves comprise circumferential 
grooves. 

15 

3. The apparatus of daim 1 , wherein the grooves comprise spiral grooves. 

4. The apparatus of daim 1 . wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

20 

5. The apparatus of daim 1 . wherein the axial flow passages comprise axial 
grooves. 

6. The apparatus of daim 5, wherein the axial grooves are spaced apart by at 
25 least 3 indies in the drcumferential direction. 

7. The apparatus of daim 5, wherein the a)dal grooves extend from the tapered 
first end of the body to the grooves. 

• • 
30 8. The apparatus of daim 5, wherein the axial grooves extend from the second 
end of the body to the grooves. 

9. The apparatus of daim 5» wherein the axial grooves extend from the tapered 
first end of the body to the second end of the body. 
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10. The apparatus of daim 1 , wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

1 1 . The apparatus of daim 10, wherein the axial flow passages extend fibm the 
5 tapered first end of the txxly to the grooves. 

12. The apparatus of daim 1 0, wherein the axial flow passages extend from the ^ 
tapered first end of the body to the secortd end of the body. 

10. 13. The apparatus of daim 12, wherein the axial flow paissages ex^^ 
second end of the body to the grooves. 

■ ; 

14. The apparatus of daim 12, wherein one oir more of the flow passages 

indude inserts having restricted flow passages. . 
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15. The apparatus of daim 12, wherein one or more of the axial flow passages 
Indude filters. 



19. The apparatus of daim 1 , wherein the angle of attack of the first tapered end 
of the body ranges from 10 to 30 degrees. 

20. The apparatus of daim 1 , wherein the grooves are C9ncentrated in a trailing 
edge portion of the tapered first end. 



16. The apparatus of daim 1, wherein the cross sectional area of the grooves is 

20 greater than the cross sectional area of the axial flow passages. H 

17. The apparatus of daim 1 , wherein the cross-secUonal area of the grooves ^ 
ranges from 2X10^ in^ to 5X10-^ inl 

25 1 8. The apparatus of daim 1 , wherein the cross-sectionai area of the axial flow 
passages ranges from 2X10^ in^ to 5X1 0"^ in^ 
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21 . The apparatus of daim 1 , wherein the angle of inclination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attadc of the first tapered end. 



5 22. The apparatus of i:laim 1 , wherein the grooves include: 

a flow channel having a first radius of cun/ature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
10 third radius of curvature. 

23. The apparatus of daim 22, wherein the first, second and third radii of 
curvature are substantially equal. 

15 24. - The apparatus of daim 1 , wherein the dxial flow passages indude: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

25. The apparatus of daim 24, wherein the first, second and third radii of 
curvature are sut)6tantially equal. 

25 26. The apparatus of daim 24. wherein the second radius of curvature is greater 
than the third radius of curvature: 

27. The apparatus of daim 1 , wherein the expandable tubular membe; indudes: 
an annular member, having: 
30 a wall thidcness that varies less than 8 %; 

a hoop yield strength that varies less than 1 0 %; 

imperfections of less than 8 % of the wall thidcness; 

no failure for radial expansions of up to 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 



35 25%. 
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28. The apparatus of daim 1 , wherein the exparuJable tubular meml)er Includes: 
a first tubular member, 

a second tubular member; and 

a pin and box threaded connection for coupling the first tubular member to 
the second tubular member, the threaded connection Including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

29. The apparatus of daim 28, wherein the sealing menibers are positioned 
adjacent to an end portion of the threaded connection. 

30. The apparatus of daim 28, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of . 
the sealing members is not positioned adjacent to ah end portbn of the threaded 
connection. 

31 . The apparatus of daim 28. wherein a plurality of the sealing membere are 
positioned adjacent to an end portion of the threaded connection. 

32. The apparatus of daim 1 , wherein the expandable tubular member Indudes: 
a layer of a lubricant bonded to the interior surtaoe of the tubular member. 

33. The apparatus of daim 32, wherein the lubricant comprises a metallic soap. 

34. The apparatus of daim 32, wherein the lubricant Is selected from the group 
consisting of C-Lube-10, C-PHOS^58-M, and C-PHOSr58-R. 

35. The apparatus of daim 32, wherein the lubricant provides a sliding friction 
coefRdent of less than 0.20, 

36. The apparatus of daim 32, wherein the lubricant is chemically bonded to the 
interior surface of the expandable tubular member. 
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37. The apparatus of claim 32. wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular member. 



38. The apparatus of daim 32, wherein the lubricant is adhesively bonded to the 
5 interior surface of the expandable tubular member. 

39. The apparatus of daim 38, wherein the lubricant indudes epoxy, 
molybdenum disulfide, graphite^ aluminum, copper, alumisilicate and 
polyethyienepolyamine. 
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40. The apparatus of daim 1 , wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another; 

and 

a quantity of a sealant within the threaded portions of the tubular nnembers. 

41 . The apparatus of daim 40, wherein the sealant is selected from the group 
consisting of epoxieSr thermosetting sealing compounds, curable sealing 
compounds, and seaUng oompourids having polymerizable materials. 



20 42. The apparatus of daim 40, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

43. The apparatus of daim 40, wherein the sealant can be stretdied up to 30 to 
40 percent without failure. 

25 

> 44. The apparatus of daim 40, wherein the sealant is resistant to conventional 
wellbore fluidic nnatertals. 

45. The apps^ratus of daim 40, wherein the material properties of the sealant are 
30 substantially stable for temperatures ranging from 0 to 450^F. 

46. The apparatus of daim 40, wherein the threaded portions of the tubular 
members indude a primer for improving the adhesion of the sealant to the threaded 
portions. 
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47. The apparatus of claim 1 , wherein the expandable tubular member Includes: 
a pair of rings for engaging the preexisting strudure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and th9 preexisting structure. 

5 • • ■ 

48. The apparatus of daim 1 , wherein the expandable tubular member includes: 
a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 
10 a second preexpanded portion coupled to the intennedidte portbn. 

49^ The apparatus of daim 1 , further comprising: 

a valveable fluid passcge coupled to the anchoring device. 

15 50. • The apparatus of dairn 1 , wherein the anchoring device comprises an 
explosive anchoring device. f 

51 . The apparatus of daim 1 , wherein the expandable tubular member Indudes 
one or more shape mernory metal inserts; and the apparatus indudes a heater in 

20 opposing relation to the shape niemory rnetal Inserts. 

52. The apparatus of claim 1 , whefoin the anchoring device indudes a resilient 
anchor coupled to the expandable tubular member. . 

25 53. The apparatus of daim 52, wherein the resilient anchor indudes: 
a resilient scroli. 

54. The apparatus of daim 52, wherein the resHient anchor indudes: 
one or more resilient arms. 

30 

55. The apparatus of daim 52, wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

56. The apparatus of daim 52, wherein the resilient anchor is adapted to mate 
35 with the expansion cone. 
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57. The apparatus of daim 1 , wherein the expandable tubular member includes: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
controllably release the resilient panels. 

58. The apparatus of daim 1 , wherein the anchoring device Indudes an anchor 
coupled to the expandable tubular member, induding: 

one or more spikes pivotally coupled to the expandable tubular member for 
engaging the preexisting stmcture. 

59. The apparatus of daim 58, further induding one or more corresponding 
aduators for pivoting the spikes. 

60. The apparatus of daim 1 , wherein the anchoring device indudes an anchor 
coupled to the expandable tubular member, induding: 

one or more petal baskets pivoblly coupled to the expandable tubular 
member. 

61 . The apparatus of daim 60, further induding one or more conresponding 
aduators for pivoting the petal baskets. 

62. * The apparatus of daim 1, further comprising: 

a support menriber induding a fluid passage, the expanston cone coupled to 
the support member, ttie e}9andable tubular member coupled to the expanston 
cone; 

a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the expandable tubular member between the expansion cone 
and the end plate. . 

63. The apparatus of daim 1 , wherein the expandable tubular member Indudes: 
a slotted end portion. 
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1 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member, and 

lubricating the interface between the expansion cone and the tubular 
10 member. 

2. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of thelnterfece between the 
15 expansion cone and the tubular member. 

3. The method of daim 2. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oeritlpoise. 

20 4. The method of daim 2« wherein the Injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion, cone. 

5. The method of daim 2. wherein the ir^iectthg indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
23 tapered end of the expansion cone. 

6. The method of daim 2, wherein the injecting indudes: 
injecting lut>ricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2, wherein the injecting Indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 
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the method of daim 2, wherein the injecting indudes: 
injecting lubricating fluid into an interior of the e)q3ansion cone. 
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9. The method of claim 2, wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

10. The method of daim 2. wherein the injecting includes: 

Injecting the lubricating fluid into a plurality of discrete locations along thai 
trailing edge portion. 

1 1 : The method of daim 2, wherein the lubricatihg fluid comprises: 
drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further indudes: 
TorqTrimlll; 

EPMudllb;and 
DrillN-Slid. 

13. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim Ml; 

EPMudlib;and 
DrillN-SIW. 

14. The method of daim 1 , wherein lubricating the interbce between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant, 

1 5. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member Indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surface of the tubular 
member. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 
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17. The method of daim 14. wherein the lubricant is selected from the group 
consisting of OLube-10, C-PHOS-58-M. and £>PHOS^58-R. 



18. The methcxi of claim 14, wherein the lubricant provides a sliding fridtion 
5 coefficient of less than aboxA 0.20. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

10 20. The method of daim 14, wherein the lubricant is mechanically bonded to the 
interior surfooes of the tubular members. 

21. The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular Members. 

15 . 

22. The method of claim 14, wherein the lubricant iridudes epoxy, molybdenum 
, disulfide, graphite, alurriinum, copper, alumisilicate and polyethytenepdyamine. 

23. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axialty displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about. 30 %; and > 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 
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24. A method of ooupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting stnjcture; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stmclure; and 
axiaily displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

25. The method of claim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL~ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axiaily displacing the e)q}anslon cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular member; and 

a threaded connection for coupling the firet tubular member to the second 
tubular rtiember, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

27. The method of daim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of claim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of claim 26, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 

133 



the sealing members is not positioned adjaoent to an end poilion of the threaded 
connection. 



30. The method of dalm 26. wherein a plurality of the sealing memt>ers are 

5 positioned adjaoent to an end portion of the threaded connection. . 

31 . A method of coupling an expandable tubular member tb a preexisting ^ 
structure, comprising: 

positioning the expandable tubular member and an expansion cone wi^^ ^ 
10 the preexisting structure; ^ 

anchoring the expandable tubular memt>er to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 
wherein the expandable tubular mmnber includes a plurality of tubular 
1 5 members having threaded portions that are coupled to one another by the process 
of: coating the threaded pc^ons of the tubular members with a sealant; 
coupling the threaded portions of the tubular members; and 
, curing the sealant 

20 32. 1^e rnethod of daim 31, wherein the sealant is selected fipom the 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
oonipounds, arKJ sealing comppun(fe haying polymerizable nr^ 

33. The method of claim 31 , further Including: ^ 
25 . initbliy curing the sealant prior to radially expanding the tubular member 

and 

Anally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 ] 
30 to 40 percent after curing without failure. 

35. The method of cidim 31 , wherein the sealant is resistant to conventional 

welibore fluidic materials. ^ 
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36. The method of daim 31 , wherein the material properties of the sealant are 
8ut)8tantiaily stable for temperatures ranging from about 0 to 450 ^F. 

37. The method of daim 31 , further induding: 

applying a primer to the threaded portions of the tubular members prior to 
coating the threaded f^rtions of the tubular members with the sealant. 

38. The method of daim 37, wherein the primer indudes a curing catalyst 

39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of claim 37, wherein the primer indudes a curing catalyst. 

41 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexteting 
strudure; 

anchoring the tubular member to the preexisting strudure; and 
axiaily displadng the expansion cone relative to the tubular member by 

puOing the expansion cone through the expandable tubular member 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting strndure; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. A method of oouplirig a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
ttie preexisting strudure; 

anchoring the expandable tubular member to the preexisting structure; and 

axiaily displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular meniber indudes one or more slots! 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

5 44. The method of daim 42^ wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular meniber to a preexisting structure, 
connprlsing: 

10 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 
15 • wherein the tubular member indudes: 
a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing elenr)ent; and 

a secohtl preexpanded portion coupled to the intenmediate portion. 

20 

46. A method of coupling a tubular member to a preexisting strudure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 
25 anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubuiar 
member by pujling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 
wherein the axial force indudes: 
30 a substantially constant axial force; and 

an increased axial force. 

47. The method of claim 46, wherein the increased axial force is provided on a 
periodic basis. 

35 
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48. The method of claim 46, wherein the increased axial force is provided on a 
random basis. 

49. The method of daim 46, wherein the ratio of the increased axial force to the 
substantially constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchorir^ the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

52. The method of daim 51, Wherein pushing the expansion cone ihdudes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting stnicture prior to axially displacing the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stirudure by increasing the 
size of the expansion cone; and 
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axially displacing the expansion cone relative to the tubular memt)er by 
pulling the expansion cone through the tubular member. 

55. A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular memt)er and an expansion cone within the preexisting 
structure; ' 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular member; and 
10 axially displacing the expansion cone relative to the tubular member by 

pulling the expansion oone through the tubular member. 

56. . A method of coupling ah expandable tubular member to a preexisting 
structure, comprising: 

1 5 positiontng the expandable tubular member, an expansion cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting stnjctiire using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the pree)dsting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 
30 comprising: 

fixing the position of an expansion cone within the preexisting structure; 
driving the expandable tubular member onto the expansion cone in a first 
direction; arid 

axially displacing the expansion oone in a second direction relative to the 
35 expandable tubular member, 
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wherein the first and second directions are different 

59. A niethod of coupling an expandabie tubular niember to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting stnj(4ure; 

releasing the resilient anchor; and 

axially displacing the expansion cone within the expandable tubular member. 

60. A nnethod of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and ah anchor 
into the preexisting stnicture; 

anchoring the expandable tubular member to preexisting structure by: 
pivoting one or more engagement elerhents; and 
axially displacing the expansion oone. 

61 . The method of claim 60, wherein pivoting the engagenrient elements . 
includes: 

actuating the engagement elements. 

62. The method of claim 60, wherein pivoting the engagement elements 
includes: 

placing a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60, wherein pivoting the engagement elements 
includes: 

displacing the expandable tubular member. 

64. A method of coupling an expandabie tubular member to a preexisting 
structure, comprising: 

placing the expandable tubufar nriember and an expansion cone into the 
preexisting structure; 

placing a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 

139 



axially displacing the expanstoh cone. 
65. The method of claim 64, wherein the fiuidic material comprises a barite plug. 
5 66. The method of claim 64, wherein the fiuidic material comprises a flex plug. 

67. A method of coupling ah expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular nriernber and an expansion pone into the 
10 preexisting stnidure; 

anchoring the expandable tubular member to the preexisting stmcture by 
injecting a quantity of a hardenable fiuidic material into the preexisting stmcture; 
at least partially curing the hardenable fiuidic sealing material; and 
axially displacing the. expansion cone. 

15 . 

68. A method of coupling an expandable tubular meml>er to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone v^rithin the 
preexisting stmcture; and ' 
20 applying an axial force to the expandable tubular member in a downward 

direction. 

69. A method of coupling ah expandable tubular member to a preexisting 
stmcture, comprising: 

25 placing thd expandable tubular member and an expansion cone within the 

preexisting stmcture; 

injecting a quantity of a first fiuidic material having A first density into the 
region of the preexisting stmcture outside of the expandable tubular member; and 
injecting a quantity of a second fiuidic material having a second density into a 
30 portion of the expandable tubular member below the expansion cone; 
wherein the second density is greater than the first density. 

70. A method of coupling an expandable tubular rnember to a preexisting 
stmcture, comprising: 
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placing the expandable tubular member and an expansion cone into the 
pn^xisting structure; 

anchoring the expandable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; and 

pressurizing an interior portion of the expandable tubular member below the 
expansiori cone. 

71. A method of coupling an expandable tubular niernber to a preexisting 
structure, comprising: ' 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the exparidable tubular member. 

72. An apparatus for coupling a tubular member a preexisting staicture, 
comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone ntovabty coupled to the expandable tubular rnember and 
adapted to radially expand the expandable tubular member, including: 

a housing including a tapered first end and a second end; 

one or more grooves formed in the outer surface of the tapered first end; and 

one or rnore axial flow passages fluidicly coupled to the grooves. 

73. Thei apparatus cS daim 72, wherein the grooves comprise drcumferential 
grooves. 

74. The apparatus of claim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72. wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. . 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the circumferential direction. 

78. The apparatus of claim 76, wherein the axial grooves extend from the 
5 tapered first end of the biody to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the groove!^. 

10 80. Theapparatusof daim 76, wherein the axlial grooves extend from the 
tapered first ervJ of the body to the second end of the t>ody. 

81. The apparatus of daim 72, wherein the axial flow passages are po^ 
within the housing of the expanston corie. 

15 

82. The apparatus of daim 81 ; wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages extend from the 
20 tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages exterKj from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of daim 83, wherein one or more of the axial flow passages 
indude filters. 

30 

87. The apparatus of daim 72, wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-sectional area of the grooves 
35 ranges from about 2X10* In^ to 5X10^ in^ 
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89. The apparatus of daim 72, wherein the cross-sectional area of the axial flow 
passages ranges from about 2X10"^ in^ to 5X10'^ in^. 



5 90. The apparatus of dalm 72. wherein the angle of attack of the first tapered 
end of the body ranges from atx)ut 10 to 30 degrees.. 

91. The apparatus of daim 72. wherein the grooves are concentrated in a tra^^^^ 
edge portion of the tapered first end. 

10 

9^ . The apparatus of daim 72, wherein the angle of Indination of the axial flow 
passage^ relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapisred end. 

15 93. The apparatus of daim 72, wherein the grooves Indude: 

a flow channel having a first radius of curvature; 

a first shoulder posittoned on one side of the flow channet having a second 
radius of curvature; and • 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The apparatus of daim 93, wherein the first, second and third radii of 
curvature ^ substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passages indude: 

a flow channel having a first radius of curvature; 

a first shoukler positioned on one skle of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on ttie other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of d^im 95. wherein the first, second and third radii of 
curvature are substantiaily equal. 
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97. The apparatus of claim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone hiovably coupled to the expandable tubular member and 
10 adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member Includes: 

an annular member, hiaving: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
15 imperfections of less than about 8% of the wall thickness; 

no feilure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about25%. 

20 99. An apparatus for coupling an expandable tubular member to a preexisting 
* structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular meifnber to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular member; and 
30 a threaded connection for coupling the first tubular member to the second 

tubular member, the threaded connection including: 

one or rhore pealing members for sealing the interface between the first and 
second tubular members. 



1 
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100. - The apparatus of daim99/whereln the threaded connec^^^ compriseea 
pin and box threaded connection. 

1 01 . The apparatus of daim 99, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connecWon; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubularmember to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubiular member and 
adapted to radially expand trie expandable tubular mernber; 

wherein the expandable tubular member indudes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R 

107. The apparatus of daim 104, wherein the lubricant provides a sliding friction 
coefficient ofless than about 0.20. 

108. The apparatus of daim 104, wherein the lubricant Is chemically bonded to 
the interior surface of the exparidable tubular member. 
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109. The apparatus of daim 104, wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular member. 

110. The apparatus of daim 104, wherein ttie lubricant is adhesively bonded to 
5 the interior surface of the expandable tubular member. 

111. The apparatus of daim 110, .wherein the lubricant indudes epoxy, 
f!K>lybdenum dtsuffide, graphite, aluminum, copper, alunu^^ 
potyethylenepolyamlne. 

10 

112. An apparatus for coupling an expandable tubulair rmmber to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoririg device adapted to couple the expandable tubular member to 
15 the preexisting structure; arxJ 

an expansion cpne movably coupled to the expandable tubular memfaier and 
adapted to radially expand the exparidable tubular member; 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another; 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

1 1 3. The apparatus of daim 1 12, wherein the sealant is selected from the group 
consisting of epoxies, thennosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polynrierizable nhaterials. 

1 14. The apparatus bf daim 1 1 2, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 1 1 2, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 1 12, wherein the sealant Is resistant to conventional 
wellbpre fluldic materials. 

35 . * 
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1 1 7. The apparatus of daim 112, wherein the material properties of the sealant 
are substantially stat)le for temperatures ranging from about 0 to 450 T^. 

118. The apparatus of daim 1 1 2, wherein the threaded portions of the tubular 
members indude a primer for Improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple tiie expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to tile expandable tubular member and 
adapted to'radially exparid the expandable tubular member; 

wherein the expandable tubular member indudes: a pair of rings for 
engaging the preexisting structure; and 

a sealing element positioned between tiie rings for sealing ttie interface 
between tiie tubular member and ttte preexisting structure. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to coupie tiie expandable tubular member to 
tiie preexisting structure; and 

an expansion cone movably coupled to tiie expandable tubular member and 
adapted to radially expand tiie expandable tubular memben 

wherein the expandable tubular member indudes one or more stots. 

121 . The apparatus of daim 120, wherein the slots are provided at a pr^expanded 
portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of ^e tubular member; 
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1 23. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising; 

an expandable tubular niemben 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movabty coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member Includes: 
a first preexpanded portion; 
10 an intemtediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
15. structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member; and 
a valveable fluid passage coupled to the anchorbig device. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support nnember; 

a second support member coupled to the first support member, 

an expansion cone coupled to the first support member, 

an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 

30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of dalm 125. wherein the outside diameter of the exparision 
cone is greater than the inside diameter of ttie expandal)le tubular memt)er. 
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1 27. Thb apparatus of daim 1 25, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 
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5 1 28. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member, 

a seqond support member coupled to the first support member, 
an expansion cone coupled to the first support memben 
10 an expandable tubular member coupled to the expansion cone; and 

an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

a support mmiber; 

an expandable expansion cone coupled to the support member, and 
an expandable tubular member coupled to the expansion cone. 

20 130. An apparatus for coupling an expandable tubular member to a preexisting 
structure, cornprising: 

a support member, . 

an expandable expansion cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

131 . The apparatus of claim 130, wherein the expandable tubular member 
includes one or more anchoring devices. 

1 32. The apparatus of claim 1 30, wherein the expandable tubular member 
30 includes a slotted end portion. 

133. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member, 
35 an expansion Gone coupled to the support member; . 
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an expartdable tubular member coupled to the expansion cone including one 
ornfx>re shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal Inserts. 
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134. An apparatus for coupling an expandable tubular member to a preexisting 

structure, comprising: ^ . 

a support member, 

an expansion cone coupled to the support member; 
10 an expandable tubular menriber coupled to the expandable expansion cone; 

and 

a resilient anchor coupiM to the expandable tubular nrienrdm 

135. Theapparatusof claim 134, wherein the resilient arichor includes: . 
15 a resilient scroll. 

136. The apparatus of dainn 134, wherein the resilient anchor includes: 

one or more resilient arms. ^ ' 

20 137. 1>)eapparatusof claim 134, wherein the resilient anchor includes: ^ 
one or more resilient radially orientdd elemerits. 

138. The apparatus of dalm 134. whcNrein the resilient anchor is adapted to mate 
with the expansion cone. 

25. . " 

139. An expandable tubular member, comprising: 
an expandable tubular tibdy; 

. one or more resilient panels coupled to the expandable tubular body; and 

a release member reledsably coupled to the resilient panels adapted to ^ 
30 controllably release the resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 
35 an expansion cone coupled to the support rhember, 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member, Including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of claim 140, further including one or more conesponding 
actuators for pivoting the spikes. 

10 142. - An apparatus for coupling an e)9)andable tubular member to a preexisting 
structure, comprising: 

a support member 

an expanston pone coupled to the support member; 

an expandable tubular merhber coupled to the expandable expanston cone; 

15 and 

an anchor coupled to the expandable tubular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
niember. 

20 143. The apparatus of claim 142, further including one or more corresponding 
actuators for pivoting the petal baskets. * 

144. An apparatus for coupling an expandable tubular member to a preexisting 

structure, comprising: 
25 a support member, 

an expanston cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone, including: 

a stotted portion provMed at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 
structure, oomprishig: 

a support member, 
an expanston oone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support memt)er and an end portion of the 

expandable tubular member, and 

a mass coupled to the end portion of the expandable tubular member, 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 

strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

a support member including a fluid passage; ' 

an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expansion cone; 

a slip Joint coupled to the expansion cone; 

an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. Amethod of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 

. structure; 
axialiy displacing the expansion cone; 
renrK>vlng the expansion cone; and 
applying direct radial pressure to the tubular member. 

148. The method of daim 147, wherein axialiy displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

149. The method of daim 147. wherein axialiy displadng the expansion cone 
indudes: 

injecting a fluidic material Into the tubular member. 



ISO. The method of daim 147, wherein axialiy displadng the expansion cone 
includes: 
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applying a tensile force to the expansion cone. 
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1 51 . The method of daim 147, wherein axially disptadng the expansion cone 
includes: 

displacing the expansion cone into the tubular memt)er. 

152. The.method of daim 147. wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

153. The method erf daim 147. wtierein axially dtepladng the expansion cone 
radially expands the tubular memtier by about 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tubular member radially expands the tubular nnember by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 t56. The method of daim 147, wherein the preexisting structure includes, a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

1 58. The method of daim 147, wherein the preexisting structure indudes a 
structural support 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexistir)g strudure by the 
process of : . 

posittoning the tubular member and an expansion cone within the preexisting 
structure; 

35 axially dtspladng the expansion done; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular nrtember. 



160. The apparatus of claim 159. wherein axially displacing the exi3anslon cone 
5 includes: 

pressurizing at least a portion of the interior of the tut)ular member. 

161. The apparatus of daim 159. wherein axially displacing the expansion cone 
hdudes: 

10 injecting a fluidicniatertal into the tubular rnember. 

162. The apparatus of daim 159. wherein axially displadng th? expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

15 

163. The apparatus of daim 159. wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone into the tubular nriember. 

20 164. The apparatw of daim 159. wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

1 65. The apparatus of daim 1 59. wherein axially displadng the expansion cone 
25 radially e)q)ands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

30 167. The apparatus of daim 159. wherein applying direct radial pressure to the 
. tubular member indudes applying a radial force at discrete locations;. 

168. The apparatus of daim 15(9. wherein the preexisting structure indudes a 
wellbore casing. 

35 
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169. The apparatus of daim 159, wherein the preexisting structure includes a 
pipeline. 

170. The apparatus of daim 159, wherein the preexisting structure includes a 
5 structurel support 

171. A system for coupling an e}q)andable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an e)q}ansion cone within the 
10 pree)dsting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axlally displacing ttie expansion oone relative to the tubular 
> member by pulling the expansion cone through the tubular member, and 

means for lubricating the interface between ttie expansion cone and the 
IS tubular member. 

172. The system of daim 171 , wherein the means for lubricating the interface 
between the expansion oone and the tubular member indudes: 

means for injecting a lubricating fluid into the trailing edge of ttie interface 
20 between the expanston oone and ttie tubular member. 

173. The system of daim 172, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudes: 

injecting lubricating fluid into a taperM end of ttie expansion oone. 

175. The system of daim 172, wherein the means for injecting indudes: 
means for injecting lubricating fluid into the area around the axial midpoint of 

30 a first tapered end of the expansion cone. 

176. The system of daim A 72, wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

35 177. The system of daim 172, wherein the means for injecting indgdes: 
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means for injecting lubricating fluid into a tapered first end and a second end 
expansion cone. 



178. Thesystemofdaim 172, wtierein the means for Ejecting includes: 

5 means for injecting lubricating fluid into an interior of the expansion cone. -.^ 

179. The system of daim 172, wherein the means for injecting includes: ^ 
means for Injecting lubricating fluid through an outer surface of the expansion 

cone. 

—I 

10 

180. The system of dalm 172. wherein the means fbr injecting includes: 
means for injectfafig the lubricating fluid into a plurality of discrete k)calion^ 

along the trailing edge portion. 

15 181. The system of dairn 172. wherein the hibricattng fluid comprises: 

drilling ntud. ~| 

1 82. The system of daim 172. wherein the lubricating fluid further indudes: 
TorqTrimill; 

20 EP IMudlib: and 

DrillN-Slid. 

183. The system of daim 172. wherein the lubricating fluid comprises: 

TorqTrim III; ^ 
25 EPMudlib:and 
DrillN-Siid. 

184. Thesystemof daim 711, wherein the means for lubrkaU^ 
between the expansion oone and the tubular member includes: 

30 means for coating the interior surface of the tubular member with a lubricant. 

185. The system of daim 171, wherein the means for lubricating the Interfax 

between the expansion cone and the tubular member indudes: n 
means for coating the Interior surface of the tubular member with a first pal 
35 of a lubricant; and 
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r nieans for applying a second part of the lubricant to the interior surface of the 

tubular rnember. 

r- * ' • 

1 86. The system of claim 184, wherein the lubricant comprises a metallic soap. 

r ^ 

187. The system of daim 194. wherein the lubricant is selected from the group 
_ consisting of C>Lube-10,<>PHOS-58^M, and C-PHOS-^ 
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188. The system of daim 184, wherein the lubricant provides a sliding friction 
10 coefficient of less than about 0.20. 

189. The system of daim 184. wherein the lubricant is chemicaily bonded to the 
interior surfeioes of the tubular members. 

15 190. The system of daim 184, wherein the lubricant Is mechanically bonded to the 
interior surfaces of the tubular mend>ers. 

191. The system of daim 1 84, wherein the lubricant is adhesively bqnded to the 
Irlterior surface of the tubular members. 

20 

192. The system of daim 184, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, aiumlsilicate arid polyethytenepolyariiine. 

1 93. A system for coupling a tubular member to a preexisting stnjdure, 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting, 
stmcture; 

anchoring the tubular member to the preexisting structure; and 

axialiy displacing the expansion cone relative to the tubular member by 
30 puffing the expansion cone through the tubular nrrember; 

wherein the tubular membisr indudes: 

an annular menrrt>er. induding: 

a wall thldcness th^t varies less than about 8 %; 

a hoop yield strerigth that varies less than at)out 10 %; 
35 imperfections of less than about 8 % of the wall thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
• about 25%. 

5 194. A system for coupling a tubular man^ to a preexisting structure, 
comprising: 

irijecltng a lubricating fluid into the preexisting structure; 
positioning the tubular member arvi an expansion cone within the preexisting 
stmcture; 

10 anchoring the tubular member to the preexisting structure; and 

axiaiiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular rnember. 

195. The systern of daim 194, wherein the lubricating fluM ^ 
15 BARO-LUB GOLD-SEAL^ brand drilling mud lubricant 

1 96. A system for cbuplirig an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the e)9anddbie tubular rnenriber to the pree^^^ 
structure; and 

means for axiaiiy displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
25 member, 

wherein the expandable tubular rramber includes: 

a first tubular memben 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
30 tubular member, the threaded connection including: 

one or mm sealing members for sealing the interface between the first and 
second tubular memt>ers. 

197. The system of dalni 196, wher^n the threaded connection cornprises a pin 
35 and box threaded oonnecUon. 
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198. The system of daim 196, wherein the sealing members are positioned 
r- adjacent to an end portion of the threaded connection. 

P 5 199. The system of claim 196, wherein one of the sealing memt>ers is positioned 

adjacent to an erxi portion 6f the threaded connection; and wherein another one of 

^ the sealing members is not positioned adjacent to an end portion of the threaded 

connection. 
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1 0 . 200. The system of daim 1 96, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

1 5 means for positioning the expandable tubular nriember and an expansion 

cone within the preexistinj9 structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially dispiadng the expansion cone relative to the isxpandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member 

wherein the expandable tubular member indudes a plurality of tubular 
membens having threaded portions that are coupled to onQ another by the process 
of: 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and ^ 
curing the sealant 

202. The system of daim 201 , wherein the sealant is selected from the group 
30 consisting of epoxies, thermosetting sealing compounds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of daim 201, further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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means for finally curing the sealant after radially expanding the tut>ular 
memt>ers. 

204. The system of dalm 201 , wherein the sealant can be stretched up to at>out 
5 30 to 40 percent after curing without failure. 

205. The system cf daim 201 . wherein the sealant is resistant to conventional 
wellbore HuMIc materials. 

10 206. The system of daim 201 . wherein the nnaterial properties of the sealant are 
sut)stantially 8tal>te for temperatures ranging from al)OMt 0 to 450 ^F. 

207. The system of daim 201 » further induding: 

means for applying a primer to the threaded portions of the tubular n>emt)ers 
1Q prior to coating the threaded portk)ns of the tubular rnembers wtt^ 

208. The system of dabn 207, wherein the primer indudes a curing catalyst. 

209. The system of daim 207,.wherein the primer is applied to the threaded 
20 portion of one of the tubular members and the sealant is applied to the threaded 

portion of the other one of the tubular nnembers. 

21 0. The system of daim 207, wherein the primer indudes a curing catalyst 

25 211. A system for coupling a tubular rnember to a preexisting structure; 
qomprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
30 axially displadng the expansion cone relattve to the tubuiair niember by 

pulling the expansion cone through the expandable tubular member, . 
wherein the tubMlar member indudes: 
a pair of rings for engaging the preexteting structure; and 
a sealing elernent positioned between the rings for sealing the interface 
35 between the tubular member and the preesdsting structure. 
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212. A system for ooupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cpne through the expandable tubular member, 
wherein the tubular menfiber includes one or more slots. 

10 

213. The system of daim 212, whereiri the slots are provided at a preexpanded 
portion of the tubular member 

214. The system of daim 212, wherein the slots are provided at a non* 
15 preexpanded portion of the tubular member. 

215. A system for coupling a tubular mernber to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansbn cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member indudes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 
Wherein the axial force includes: 
a substantially constant axial force; and 
an Increased asdal force. . 

217. The system of daim 216, wherein the Increased axial force is provided on a 
periodic basis. 

218. The system of daim 216, wherein the increased axial foroe is provided on a 
random basis. 

219. The system of daim 216, wherein the ratio of the increased axial force to the 
15 substantially constant axial fbn:e ranges from about 5 to 40% 

220. A system for coupling a tiibubr member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for andioring the tubular member to the preexisting structure; and 
means for axially displadng the expansion cone relative to the expandable 

tubuiar .member by pushing and pulling the expansion cone through the expandable 

tubular memt)er. 
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221 . The system of claim 220, wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pressurized fluidic material into contad with the 
expansbn cone. 
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222. A system for coupling a tubular member to a preexisting stmdure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 
35 nneans for anchoring the tubular nriembeir to the preexisti^^ 
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means for axlally displacing the expansion cone relative to the tubular 
memt)er by pulling the expansion cone through the expandable tubular nriember; 
and 

means for injecting a curable fluidic sealing material between the tubular 
5 member and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular n^ember to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexistihg structure; 

means for anchoring the tutnilar member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansioh cone relative to the tubular . 
member by pulling the expansion cone through the tubular member. 
15 . 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portton of the tubularmemben and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expar^ion cone through the tubular member. 

25 225. A system for coupling an expandable tubular member to a preexisting • 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for posittoning the anchoring device above the expansion cone; 
30 means for anchoring the expandable tubular member to the preexisting 

structure using the anchoring device; and 

means for axially displacing the expansion cone. 

226. A system for coupling an expandable tubular member to a preexisting 
35 structure, comprising: 
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means for posittoning the tubular member arKl an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displacing the expansion cone relative to the tubular 



227. A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

10 means for fixing the position of an expansion cone within the preexisting 

structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

means for axially displacing the expanston cone in a second direction relatKre 
15 to the expandable tubular member; 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting structure; 

mear^ for releasing the resilient anchor, and 

means for axially displacing the expansion cone within the expandable 
^bular member. 

25 

229. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular rnernber, an expansion cone, and 
an anchor into the pree}dstlng structure; 
30 means for anchoring the expandable tubular member to thd preexistirig 

stnidure that includes means for pivoting one or more engagement elements; and 

means for axially displacing the expansion cone. 

230. The system of daim 229, wherein the means for pivoting the engagement 
35 elements Includes: 
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means for actuating the engagement elements. 
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231 . The system of claim 229, wherein the means for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fluldic material onto the engagement 

elements. 

232. The system of dabn 229, wherein the means ifor pivoting the engagement 
elements indudesr 

1 d means for displacing the expandat)le tubular m6mt>er. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an exparision cone 
15 into the preexisting structure: 

means for placing a quantity of a fiuidlc material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axlally displacing the expansion cone. . 

20 234. The systerh of daim 233^ wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 strudure, comprising: 

means for positioning the expandable tubular member arid an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stmcture by injecting a quantity of a hardenable fluidic material into the preexisting 
30 structure; 

means for at feast partially curing the hardenable fluidic sealing rriaterial; and 
means for axially displadng the expansion cone. 

237. A system for coupling an expandabte tubular member to a preexisting 
35 structure, comprising: 
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means for placing the expandable tubular member and an expansion oonia 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

mearis for placing the expandable tubular member and an expansion cone 
within the preexisting stmcture; 
10 means for injecting a quantity of a first fluidic rnaterial having a first density 

into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for injecting a quantity of a second fluidic material having a second 
• density into a portion of the expandabte tubular rnembbr below the expanston cone; 
15 • wherrin the second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexist 
structure, comprising: 

means for placing the expandabie tubular rnember and an expansion cone 
20 into the preexisting structure; 

mearis for anchoring the expandable tubular membier to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular nriember to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 into the preexisting structure; and 

means for applying an iaxial force to the expandabte tutxjiar member. 

241 . A system for coupling a tubuliar member to a preexisting structure, 
comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion cone; \ 
means for renrK)vihg the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of daim 241. wherein the nrieans for axially displadngth^ 
expansion cone indudes: 

means for pressurizing at least a portion of the interior of the tubular 
10 merriber. 

243. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

maam for injecting a fluidic material into the tubular member. 

15 

. 244. The system of daim 241, wher^n the means for axiaUy displacing the 
expansion cone indudes: 

nrieans for applying a tensile force to the expansion cone. 

20 245. The system of claim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member. 

246. The system of daim 241 , wherein the means for axially displadng the 
25 expansion cone indudes: 

means for displadng the expanston cone out of the tubular member. 

247. The system of daim 241 , wherein the means for axially displadng the 
expansion cone radially expands the tubular menrtber by about 1 0% to 20%. 
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248. The system of daim 241 , wherein the means for applying direct radial 
pressure to the firet tul>ular member radially expands the tubular member by up to 
about 5%. 
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249. The system of claim 241 , wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

5 250. The system of daim 241 , wherein the preexisting structure includes a 
wellbore casing. 

251 . The system of daim 241 , wherein the preexisting structure indudes a 
pipeline. 



10 



252. The system of daim 241 , wherein the preexisting structure indudes a 
structural support 
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